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PLAIN LANGUAGE SUMMARY

This tet plan addresss the rfiney dreams and finished produdts involved in the production of petrdeum waxes
ad rdaed maeids The maeids in this caegoy ae complex perdeum mixtures composed of - hydrocarbons
with cabon numbes rangng from CI2 to C85, with the mgarity exoesding C20. All the mateids in the caegary
ae lid or semi-0lid & room tampeadure The phydcd dae (sami-solid to olid) and the number of cabon @oms
in the pardeum waxes svady limit thar bicavalablity and thar ewironmentd ddribution, bregkdown, or
converson.

Basd on the degree of processing and levd of reddud al and impuities the dreams and products within this
caegory can be dvided into three Sbcaegonies

1. Urfindhed Wax (Jak Wax),
2. RdinedFnded Wax (Padfin andar Micoayddline Wax), ad
3. Petrolatum (Petroleum Jelly).

In addtion to beng the precursors to refinedffinided waxes and peardaum, dak waxes ae gengdly limited to
indudrid goplictions auch a5 Iubricants and oeddty  deaningpresavative products  Refinedffinished waxes ad
perdaum (perdeum jdly) have a lage and vaied number of indusid and consumer product goplictions They
mey be usd in lubicats wire cdbles candes Vasdine ocoamdic, and fooddug goplications

Of the three sibcaegories of waxes dadk wax contains the grestest amount of bese ol and impurities as wdl as
having the lages vaidion of hydrocaton mdecdes Reinedfinshed waxes and perdaum ae produced from
dak waxes by removing these impurities and bese dils Bassd on the exiding data and the phydcd/chemicd naure
of thee maaids the Teding Group expects the patatid toxiaty of any of the wax caegary members will aise
pimaily from the bese al componat of the wax. The bese als will be addressad as a category in the Lubricating
Oil Besstodks HPV Tet Fan

After evduding the edensve toxicdogy daebese for the three sb-categories of waxes ad udng reed-a0ross
informetion within the waxes ab-categaries and the Lubricding Ol Basstodks HPY Tet Fan, the Teding Group
is proposing to pafom sdeded toxidty tesing on the least refined sream (dack wax) in order to fill ay exiging
data ggpos for the Waxes category. The Teding Group thinks the toxiaty teting of dack wax will address the
hezads of dl three sUbcaegories of waxes found in this category. This is because dak weax, as the leedt processsd
of the maaids ocontains the broadest pectrum of chemicd components and highest  concentrdtion of
bioavailable/biologically adtive components of dl the maaids addressd in this Test Flan. The ue of dack wax &
a ted sample therdfore maximizes ay dforts to deect advase dfeds If ay of the teding on dack wax produces
gonificant toxiaty, addiiond tesing of the more highly refinedffinished produds may be undateken. The dudies
on dak wax will indude

1. Mammdian Toxidty = Repeded Do RgyodudiveDevdopmetd Sxeaing dudy (OECD  422)
2. Gadic Toxidty - In Vitro Betaid Revae Muadion (OECD 471) ad Jn Vivo Manmmdian Erythrocyte
Miconudes tet (OECD 474)

For dl three abcaayries of waxes (dak waxes finishedirefined waxes and perdaum), when physcochemicd
dda dd nat exid or was impradticdl to obtain, cdouaed physcochemicd and ewironmentd ddata for sdected
condituents of waxes hes been deveoped usng the EPIWIN® computer modd.

The Teding Group thinks the exiding ecotoxicity deta on waxes adeguatdy desribes ther potentid  toxiaty.
Therdfore the Tegting Group is proposng no additiond eootoxidity tesing on ay of the waxes or rdaed caegory
mambas
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DESCRIPTION OF THE WAXES AND RELATED MATERIALS CATEGORY

The Waxes and Related Materids category includes both refinery streams and finished products. The materids in
this category are complex petroleum mixtures composed of predominantly saturated hydrocarbons with carbon
numbers ranging from Cl2 to C85, with the mgority exceeding C20. Because they are complex mixtures, the
petroleum waxes and related materids are typicaly defined by process history and product use specifications, not by
detailed compositional information that identifies every specific individua molecular compound. All the materials
in the category are solid or semi-solid a room temperature with very low volatility and water solubility vaues. As
shown in the Figure 1, the materids included in the category are produced by a series of processing steps that
separate the wax and oil portions of selected refinery streams. If present, the hiologicaly available/active impurities
such @ PAC/PNA (polycyclic aromatic compounds/polynuclear aromatics) and unsaturated chains (olefins) or rings
(aromatics) are found in the oil component. At each process step, the oil and impurities content of the wax(es) is
lowered. Materids similar to the oil component of the waxes are included in the Lubricating Oil Basestocks HPV
Test Plan. While waxes are composed primarily of linear alkane molecules, the compounds in the Lubricating
Basestocks category contain primarily of branched-chain akanes and naphthenics.
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Figure 1. Schematic of the Production Process for Waxes and Related Materials
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A detailed description of petroleum refining, including the production of the waxes and related materiads can be
found in the OSHA Technicd Manua (OSHA, 1999).

Based on the degree of processing they receive (and the corresponding reduction in oil content and impurities) and
their physica properties, the eight substances in the “waxes and related materials’ category can be divided into three
sub-categories, as shown in Table 1.

Table 1. Category Members

Sub-category CAS #! Substance
Sack  Waxes 64742-61-6 Sack wax  (Petroleum)
Refinedffinished ~ Waxes
(Paraffin) 8002-74-2 Paraffin Waxes and Hydrocarbon waxes
64742-43-4 Pareffin waxes (petroleum), clay treated

64742-5 1-4 Paraffin  waxes (petroleum), hydrotreated

(Microcrystalline) 63231-60-7 Paraffin  waxes and hydrocarbon waxes microcrystaline
64742-42-3 Hydrocarbon waxes (petroleum), clay-treated microcrystaline
64742-60-5 Hydrocarbon waxes (petroleum), hydrotreated  microcrystalline
Petrolatum 8009-03-g Petrolatum  (Petroleum  Jelly)

‘Appendix A contains complete CAS descriptions

Slack waxes are generdly limited to industriad applications such as lubricants and specidty cleaning/preservative
products. Consequently, human exposures are primarily through the derma route. As can be seen from the process
diagram, dack waxes may undergo additiona processng to produce finishedrefined waxes and petrolatum. Sack
waxes derived from low viscosity oils contain predominantly norma paraffins. Heavier oil fractions yield dack
waxes with increasing proportions of isoparaffins, cycloparaffins and alkylated aromatics in addition to the normal
paraffins. Commonly, dack waxes are derived from solvent-refined vacuum didtillates, in which case they contain a
very low content of akylated aromatic hydrocarbons.

The Testing Croup has been unable to locate detailed compositiona information on dack waxes, particularly
information on their PNA content. This is not surprising, since as noted earlier, the petroleum waxes and related
materials are typicaly defined by process history and product use specifications, not by detailed compositional
information. However, APl has collected compositiond information on vacuum residuum, the refinery stream from
which dack wax is derived (as represented by the top box in Figure 1). Information received from 8 companies and
andysis of 2 toxicity test samples showed aromatic contents ranging from 34.7 to 65.0 wt % (API, 1983; AP,
1987). As pat of the process of converting vacuum residuum to dack wax, the aromatic content of the refinery
dream is reduced via an extraction step. Thus, the aromatic content of vacuum residuum represents the “worst case’
with regard to aromatic content of dack wax.

Refinedffinished waxes have a large and varied number of industrid, commercid, and consumer product
applications. They may be used in lubricants, wire cables, candles, petroleum jellies, cosmetics, and food/drug
gpplications. Thus, human exposures may be via both the derma and ord routes. Refinedffinished waxes that are
intended for food, food contact, cosmetic, pharmaceutical and related applications have to meet stringent purity
requirements as described in the respective nationa and international legidations. These generaly specify melting
ranges, color, polycyclic aromatic hydrocarbon content and other impurity limits. For instance, in regard to the



Waxes and Related Materids Category Test Plan « Find
August 6, 2002
Consortium #

polycydic arometic hydrocabon content, the U.S FDA hes etdblished utravide asorbence limits tha st an
upper limit of 05 mg/kg for the totd concantration of dl extradtable PAIL-compounds in the wax sample tesed
(US FDA, 2001; CONCAWE 1984). The rdined waxes mey be dvided ino two subgoupss bessd on mdting
point, the pardfinic waxes (lower mdiing perefin waxes and the micoayddline waxes (or high mdt waxes). The
fomer ae ootaned from processng ligt Iube didillae while the later ae obtained from processng vaouum
resdue o heavigr lube ddillade Padfin waxes condg manly of nomd dkanes vaying amounts of isodkanes
cydadkanes and a vay low oconcertrdion of dkylaied aomatic hydrocarbons Microayddline waxes condg of
subdantid amounts of is0- ad cydodkanes uadly with a lessy anout of nomd dkanes and trace amounts o
dkylaed aomdic hydrocabons

Food-grade petrolatum (petrdleum jdly) is a mixture of highly refined highe-mdting paraffin wax and typicdly,
gedea then 10% USPgeade white mingd ol (evdugted in the Lubricaing Oll Basetocks HPV Tet Program).
Pardaum condsts many of branched and sraght dhan dkanes Pardaum hes a lage ad vaied numbe of
industrid, commedd, and conaumer product goplications Like refinedffinished waxes it may be usad in
lubricats wire cdbdles candes pdrdeum jdlies coamdics and fooddug gplictiors And, as with
rdfinedffinshed waxes humen exposres may ooor by bath demd and ord routes When usad in food, food
contat, cogmetic, pharmecauticd and rdaed goplicdions, petrolaum has to medt dringent purity  requirements as
Oesxibed in the repedive nationd Phamecopoda and  intemationd  legidaions Thee reguldions generdly
spedfy mdting ranges odar, paycydic aomaic hydrocabon content and other impunity limits As with food-
grede rdfinedfinished waxes in regad to the paycydic aomaic hydrocabon contert, the US FDA hes
edablished utravide absorbence limits that st an upper limit of 05 mg/kg for the totd concentraion of dl
exradae PAH-compounds in the wax sample teded (US FDA, 2001, CONCAWE 1984).

Tabe 2 aummaizes the range of physcd and chemicd propeties tha charadterize the 3 bcaayries of waxes
(Bennet, 1975, Kauffmen & d. 1993, EWP, 1990).

Table 2. Physicochemical Properties of the Three Subcategories of Waxes

Oil content Carbon Melting Kinematic viscosity at
(%m/m) number point 100°
range °0) (mm7s)*
Sak  we 2-30 Cl12 - C& 43- 63 3-30
Reinedfinshed  waxes
Paraffin, Wax <2.5 CL8 -J-7o AZ - 14 3-19
Microayddline  Wax <5 CB-C& 60-9%5 10-30
Perolaum > 10 C12.C& 36- 60 3-30

T URgedke white mired ol

‘Kinemdic visoosty is dso expressed in Catigokes (cSt). 1mm?%s = 1 ¢St

CATEGORY RATIONALE AND TEST MATERIAL DESCRIPTION

The Teding Croup hes usad the fdlowing assumptions when andyzing the exising data, proposing teting ad
Hedting a ted maeid:

1. The maeids induded in the Waxes and Rdaed Masaids caegory ae Smilar from bath process ad
physca/chemicd pargedtives
2. Maagids in the caegary ae composed of vaying raios of two mgor componants

1. Wax
2. Qil
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3. The phydcd dae (smi-xdid to solid) and the number of cabon aoms of the wax componat svardy
limit its bicavalability and its environmentd didribution, breskdown, or converson. Toxidty data on
rdfinedffinished waxes and petrdatum can be usd to daadeaize the wax component of dl membas o
this categary.

4. The potatid toxidty of the materids induded in the Waxes and Rdated Maeids caegary is assodaed
with the hidogcdly avalablegadive impuities such as PAC/PNA (polycydic aomatic
compounds/polynuclear aomdics) and unsaturaed chans (defing or rings (aromatics).

5. Thexe bidogcdly avalddeadive impuities ae found in the ol component of the maeids in the
categary, nat in the wax componat. Maerids dmilar to the ol component of the mataids in this Test
Hen ae induded in the Lubricating Ol Basetocks HPV Tes Fan. Because of this dmilaity, information
from the Lubricaing Ol Basetodks HPV Test Flan may be ussd by the Teding Group to augmat
information contained in the Waxes HPV Test Han.

6. In the proocess of convating dack waxes to rdfinedfinished waxes and then to food-grade
waxes/petrolatum, Ol ocontaining potentidly bidogicaly avalebldadive impuities is removed from the
mataid. Consequently, the potentid toxicty of the materids decresses as they ae processad from dack
wax to rdinedfinded waxes to foodgade waxesperdaum.

To applemat exiding dda on the vaious sb-caegaies of waxes the Teding Croup will conduct sHected
toxidty teds on a regoresatative sample of dadk wax. The Tesing Croup thinks the toxidty tesing of dack weax
will address the HPV data needs of dl three subcategories of waxes found in this categary.  Of the three
Sbcaeyaies of waxes dak wax is the leegt refined sream. It therefore contains the broadest spectrum of
chamicd components of dl the categories of maeids addressed in this category. The ue of dack wax &6 a test
sample will maximize ay dfarts to deedt advere dfeds If ay of the tesing on dack wax produces Sgnificant
toxidty, addtiond tesing of the more highly refinedfinished produds may be undatsken.

The Teding Croup is planing to condudt the dadk wax mammdian toxidty teding via the denmd route becauss:

1. The phydcd/ichamicd naure of dack wax (Emi <did),

2. The pimay route of human expoaure to this mateid is damd, ad

3. Adminigrdion via the demd route minimizes the patentid “fird pess’ meisbdism by the liver of the
bidogcdly —avalabeadive  impurities

The Teding Group thinks the test reallts dbtained on dadk wax via the demd route of exposure can be “read
aross’ to both demd and od routes of expoare for the refinedfinished waxes and petrdatum because

1. Higdoic daa shows absoption of PNAs via bath demd and ordl routes of expoaure in the ré,
2. As noed above adminidraion via the damd route minimizes the potertid “fird pess’ meaboliam by the
liver of the hidogicdly avalabdadive impurities

Fadfic andyticd dea on the dack wax tet sample will be avalade when the sample is aatained. The tet sample
will have physicochemical propaties smilar to those hown in Tble 2 The Tesing Croup will atempt to et a
tet sanpe with a high al ad PNA/impurities contert, therdby maximizing the samplés potertid hiologicad
adtivity.

Coordination with Other Test Programs and Plans

To avod duplication of effot and unnecessry use of animds the Petrdeum HPV Teding Croup is coordinging its
efforts with two of its other tes plans To this end, the Tesing Croup is rdying on the Lubricating Oil Basestocks
and Aromdic Extradts Tet Hans to provide supplematary dda for the ol and aromatic components of the
mateids in the waxes caegary.

EVALUATION OF EXISTING HEALTH EFFECTS DATA AND PROPOSED TESTING

General _Evaluation
The Tes Fan addressss the hedth dfects endpaints of the category by:
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1. Bvduding the edensve toxicdogy daabese for the three sb-categories of waxes (dak waxes
finshedrefined waxes ad perdaum),

2. Usng reedaooss infometion whenever possble among and  baween  the sub-cateories

3. Maximizes awy efforts to detet advare dfects by proposng to pafom sdedted toxidity teding on dack
wa, the category member tha contains the broadest specrum of and highest concentration of potentialy
bicavalabldbidogicdly adive componets  ad

4. Antidpating the avaldblity of “reedacross’ infomation from the Lubricating Oil Basetocks HPV  Tet
Fan to futhe daradaize the ol component of the category membars

Toxicdlogicd data on waxes have bem revieved by an expat pad of the Coandics Taldries ad Fagyances
Asxddion (CTFA, 1981), ad the reviev wes pudished in the Joumd of the Amaicen Cdlege of Taxicoogy
(Blde, 1984). The BU Sdenific Committee for Food (SCH) and the Wald Hedth Organization (WHO) Jaint
BExpat Committee on Food Addtives (ECFA) d0 asessd the sy of waxes far use as food additives and a8
food contadt meteids The outcome of thar reviews and the aord dlowable daly intekes (ADIs) that were
edadlised hes ben pudidhed (SCF, 1995, JECFA 19%).

Acute Toxicitv

Slack waxes = There ae no aoute toxidty deta avalable for the dack waxes However, acute toxidty dda does exig
for both the more highly refined waxes and the bese alls that contan the patentidly bidogicdly avalableadive
potion of these magids (Maeaids amilar to the bese alls ae induded in the Lubricating Ol Basetodks HPV
Tes FAan). Snce thee represant the two componants of the dack waxes the Teting Croup thinks the exiding
information cen be extrgpdaed to the dadk waxes

Refined/finished waxes = Ord LDsp vaues gredter then 5000 mg/kg have been found for samples of bath peretfin
and micoayddline waxes (IBR, 1976 a & b). A 50/50% <oution of perdaum and a padfin wax resdted in a
damd LDs, > 4000 mg/kg and dight eye imitation. Paffin and micoayddline waxes have been reported to be
not+ and dightly imitating to the skin, respectivdly. The information on the nonrord endpaints is teken from a
published ey review conduded by an expat pad (Hda, 1984). While fev expaimatd ddals ae provided
and the qudity of the sudies and the pand’s condusons canat be vaified, the Teding Croup thinks the
informetion is of auffident qudity to dlow it to be usad to fulfill the data needs for the acute toxicity endpoirt.

Petrolatum - No acute ord toxidty dda are avaldde The acute toxidity potentid can be edimated from
informetion on refinedfinished waxes and the highly refined bese ails ussd to produce thee matgids (induded in
the Lubricating Oil Besetocks HPV Tet Ran).

A 50/50% solution of perdaum and a pereffin wex resuted in a dema LDsp > 4000 mg/kg and dight eye
imtaion. The information is teken from a published ety review conduded by an expat pend (Elder, 1984).
Wheress few exaimatd dddls ae provided and the qudity of the sudes and the pand’s condusons canat be
verified, the Teding Croup thinks the information is of auffident qudlity to dlow it to be usd to fulfill the data
needs for the acute toxicity endpoint.

Becaue of thar food grade goplication, a Sgnificat amount of acute, subchronic, dhronic, reproductive, and
sendtizaion teding hes been done on white mingd ails the ol component of petrdaum. Thee dda ae disoussd
in the HPV Lubricaing Ol Basetocks HPV Tet Hen

Summary: No additional testing is planned. Multiple acute toxidty dudies have ben reported on the waxes and
the bese all dreams from which they ae daived. Andllay dda is d avaladle on the consumer produds in which
the refinedfinished waxes and pardaum ae usd, ie ooardics All thee dudies have condgatly found these
mateids to have low acute toxidties The Teding Croup thinks the exiging data is auffident to charaderize the
acute toxidties of this category of maerids

Repeated Dose Toxicitv
Slack waxes - Three kin cadnogeniaty dudies have ben reported on dack wax. The qudity of thee three

cadnogenidty dudies on dadk wax canat be vaified snce the reports do nat provide a complete st of
expaimatd ddals Only one of the dudes teded a wax producad by solveat extrection, the curent method of
preparation. The ather two reports are on waxes produced by the dder process of “pressng” unfinished o poorly
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findhed maaids When compared to the waxes curatly produced, the ddar “pressing’ process resdted in waxes
with higher levds of hidogicdly avalddeadive impuities such s PAC/PNA  (palycydic aomeic
compounds/polynuclear aometics) and unsturated dhans (olefins) or rings (aromeatics).

The two dak waxes thet were producad by the solvant extradtion process curently used in' refingries were not
tumaorigenic dter goplication of 25 mg to the backs of mae mice 2 dayswesk for 80 wesks (Kane & d., 1934).

Eght dak waxes (producsd by the dder process of “pressng’) and the coregponding aomdic extract’ fradions
wae teded in a lifeime in pantiing dudy (Smith & 4., 1951). Approximady 15 mg of ted mateaid were goplied
3 dayswek to the badks of mde dhino mice (goups of n=30). At 250 days the authors reported the dadk waxes
showed a lov ade of cardnogeniaty, benign skin tumors were dosaved in 6 of the 8 groups and mdignat kin
tumars in 2 gous At 450 days benign kin tumors had devdoped in dl groups but mdignant tumars hed
devdopaed in only 5 of the 8 groups The aomdic extradts exhibited a grester potency. At 250 days dl but one
sarple hed produced pepllomes ad 5 samples hed produced cancas At 450 days dl had didted benign tumors
ad dl but one sampe had didted cancas The authors conduded thet the dack waxes weare weekly cardnogenic
ad thet cardnogenic adivity was causad by the aromatic compounds found in the alls component, rather then the
paraffinic waxes componat. Smilar rests were produced by an addtiond dudy from the sare leboratoy on 11
dak waxes (egan, produced by the dder process of “preing’) (Dietz & d., 1952).

Induded in the Teding Group's weight of evidence andyds wes the fadt thet dl three dudies were reported in the
pex review litaature and hed rests condgent with not only esch other, but numerous other damd  cardnogenicity
dudies done on pdardeum hydrocabons The Teding Group thinks the weght of evidence provided by the
agegate readts of thee dudes ae adequete for the cadnogenic endpoints evduated Thee dudies do
demongrate the damd absomption of the hidogicdly adtive compounds

However, because the rgparts of thee sudes ladk expaimantd ddals the Teding Group hes conduded the dudies
do nat provide an adequate datsbese for assesing the patentid noncardinogenic repestedtdose toxidty of dack
wax.

Refined/finished waxes - A sgies of 90-day rodent fesding dudies have been condudted on vaious white mingd
ols (possble components of perdaum) ad foodgeade low and high mdting paint refinedffinished waxes
(BIBRA, 1992, 1993, 1999). The waxes were incoparated in the animds diels & concentrations up to 20% by
wdght. Animds dossd with éther low visoosty alls or a lov mdting paint pareffin wax hed evidence of
inflammetory  changes in the liver, gdleen, and lymph nodes and macrophage. Higher modecdar weght ails and
micoayddline waxes wee without effedf). In addtion, lov mdecda weght (lowv-mdting poinf) waxes
unexpectedy produced heat mitrd vave accumdaion of waxylaysd maeid in a dnge dran of ra (Rscher
344), an dfect not obsarved with ay other ted meeias

Reoat, mutiple lifeime dronidcancer dudies of medum and high mdecdar wedght white alls confirmed the
ali wax ad al dudes (Thee dudes will be assessd in the Lubricting Ol Basetodks HPV Test Han).

In an ealie dudy reported by Shubk & d. (1962) the toxidty of a vaidy of refinedfinshed waxes were
invedigated via the od, damd ad slbcutaneous routes of exposre Fve rdinadfinshed wax samples were fed
to mde and femde ras & a dietary concertraion of 10% (goproximatdy 5000 mg/kg/day) for a paiod of 2 years
Thare were nather tresment-rdated changes in aurvivd or growth, nor any @nommd  effedts & necrgpsy o upon
higdogicd examindion. Tumor inddence was undfetted by tredment. The dronic damd expoare dudes wee
conducted in bath mice and rabdits Fve rdfinedfinished waxes (15% concantration in bezene) were goplied 3
times par wek throughout the animds lifetimes Trested groups howed mild imitation (limited to desguametion
ad depilaion) that perdged throughout the study. Howeve, thee wes no evidence of tresment-rdated tumor
inddence or ather efedts This dudy was nat reparted thoroughly, nor hed it been completed a the time the peper
wes pudided Due to the lack of expaimetd ddal in the published repart and the fact the udy was done before
the GLP guiddines were edablished, the Testing Group is unddle to assess the rdiality of the rabbit portion of the
sudy.

' Aromatic extracts are products derived from the aromatic components extracted from the residual fractions
from atmospheric & vacuum distillation that are then processed into slack waxes.
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Finaly, Shubik et a. (1962) implanted subcutaneously into groups of mae and femae mice disks made of 5

different refinedffinished ~ waxes The Testing Group does not consider this to be a relevant route of exposure for
human exposure. Consequently, the results from these studies are not discussed in this Test Plan.

Petrolatum - In an ord carcinogenicity study, 3 blends of pharmaceuticd and food-grade petrolatums were fed to
male and female rats at dietary concentrations of 5% for 2 years (Oser et a., 1965). No treatment-related changes
were observed during treatment (body weight, blood chemidry, and hematologica endpoints), a necropsy (weights
of liver, spleen, kidney, heart, adrends, thyroid, and pituitary), or through histological examination (a range of
tissues). None of the three petrolatum blends produced an increase in tumor incidence.

The 1965 report by Oser et a. aso included the results of a chronic study of petrolatum administered
subcutaneously.  The Testing Group does not consider this to be a relevant route of exposure for human exposure.
Consequently, the results from these studies are not discussed in this Test Plan.

There are reports of two derma carcinogenicity studies on petrolaium. In the first study, no tumors developed
following application of two samples of petrolatum (25 mg twice weekly for 80 weeks) to male mice (Kane ¢t d.,
1984). The quaity of this work cannot be verified since the report that includes these results is a summary of an
extensve progran of studies and does not include al the experimenta details.

In the second study, 60 -1 of a 15% solution of amber petrolatum (petrolatum NF grade) in iso-octane was applied
twice weekly to the skin of mae and femae mice for 2 years. It was concluded that amber petrolatum was not
carcinogenic (Lijinsky et a., 1966).

Summary: Slack wax will be tested via the dermal route using a 2%day combined, repeated dose and
reproductive/developmental toxicity screening protocol (OECD Test Guideline 422). The Testing Group thinks
the existing chronic toxicity studies on dack waxes do not adequately address non-carcinogenic endpoints.

Reproductive  Toxicitv
No studies have been reported on the reproductive toxicity of petroleum waxes and related materidls.

Summary: Slack wax will be tested via the dermal route using a 28day combined, repeated dose and
reproductive/developmental toxicity screening protocol (OECD Test Guideline 422). The Testing Group thinks
the testing of dack wax will address the hazards of al three sub-categories of waxes found in this category. This is
because dack wax, as the least processed of the materials, contains the broadest spectrum of chemical components
of al the categories of materiadls addressed in this program. The use of dack wax as a test sample therefore
maximizes any efforts to detect adverse effects. If any of the testing on dack wax produces significant toxicity,
additional testing of the more highly refined/ffinished products may be undertaken.

Genotoxicitv
No studies have been reported on the genotoxicity of petroleum waxes and related materials.

The Testing Group thinks the genotoxicity testing of dack wax will screen al three sub-categories of waxes found
in this category. This is because dack wax, as the least processed of the materids, contains the broadest spectrum of
chemica components of dl the categories of materids addressed in this program. The use of dack wax as a test
sample therefore maximizes any efforts to detect adverse effects. If any of the testing on dack wax produces
dgnificant toxicity, additional testing of the more highly refined/ffinished products may be undertaken.

While the Testing Group shares the desire to limit anima testing by using in vitro methodologies when possible, it
decided to conduct the in vivo micronucleus test for the following reasons.

1. The physicalichemical nature of the test material precludes testing the intact material in vitro,
2. It could be peformed using animals that were dready included in the repeat dose 28-day study, and
3. It eliminaes the need to perform an additiona study solely for the purpose of studying in vivo genotoxicity.
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Summary: Slack wax will be tested in the in vitro bacterial reverse mutation assay (OECD 471) and the in
vivo mammalian erythrocyte micronucleus test (OECD 474). The in vivo micronucleus test will be included in
the 28-day repeat dose study on slack wax (see “Repeated Dose Toxicity” section).

Human Experience
In addtion to the animd sudes summaized above dinicd dudies ad humen expaiace with the ue of maaids

in this caegory ae d avaldde The infomation is condgtat with the published animd toxicdogy studies and
the program of tesing recommended in this tes plan.

Slack wax » There have been svad rgports of canogr in wax pressmen exposad to unfinished /poory finished ail
duing the preparation of padfin wax (Hendricks & d., 1959; Lione and Denhdm, 1959). Due to the refining
processs @ the time these dils contained high conocantrations of  palycydic aromatic hydrocabons However,
aurat refining processss ae much more sringat and conssouently the dils contain much lower levds of
paycydic aomdic hydrocarbons in the all,

Refined/finished wax - Clinicd dudes with two undiluled pardfin waxes and formulated produds containing
vaious concawrations of padfinc (5-16%) and microayddline (4.35-15%) wexes were revieved (Hoer, 1984).
Thee dudes induded a range of acute and repest goplication tess in groups of humens to dosave sin imitaion
ad «Kin sagtizaion potatids All produds produced, & mod, dight eythema and none caused <kin
sengtizetion.

The widesreed ue of padfin wax in coamdics and in coameic argay over may years damondraes the low
toxidty of finished waxes ad the may quiddines for thar ssfe use (Hjorth, 1987). There have been few reports of
advee dfeds such as suboutaneous depodts fdlowing injedion under the <kin (often refared to as pardfinoma),
but thee ae not nomdly assodated with progressive changes (Ho € d.,, 2001). Ancther report desribed an
outbresk of skin reshes atributed to oocupationd expoaure to wax fumes (Halton and Piersol, 1994).

Petrolatum « Degite the widesoreed use of perdatum for mary years as a vehide in human skin petch tegting,
only isdaed cases of dlegy to parodaum have been reported (Frankd, 1965, DoomsGoosns and Deyed, 1983,
Ayad and Matin, 1987, Fsher, 1981; Conti e d., 1995).

EVALUATION OF PHYSICOCHEMICAL AND ENVIRONMENTAL FATE DATA AND PROPOSED
TESTING

General Evaluation

Based on the messred ad predided bahavior of the condituent hydrocabons these substances are nonvaldile
mataids do not contan any oxidzing condituents and are dmod totdly insdluble in waer. Thadore the
hydrocarbon components of these subgtances will have little or no tendency to patition to ar, ae nat susoeptible to
hydrolyds or direct photolyds under environmentd conditions and will patition primaily to soil and sediment.

Phvsicochemical Data

Messured data for gpedfic physcochemicd propaties of the rgresantative subdances in the waxes caegary  that
can be usd in the HPV cdhamicds proglam weare nat avaladble Thare are esimation drudure-adiivity rdationdhips
for the phydoochemicd endpants in the computer progran EAIWIN  (Edimation Program Inteface for Windows)
and EPA hes suggesed thet sUbroutines in this program would be acogpisble to devdop data for these endoainis
Becare of the divasty of compounds encompessng waxes it is nat feesble to modd the physcochemicd
edponts for eech potetid compound. Rather, modding effats were dredted towards those compounds of  the
waxes thet woud mogt likdy be dspersd to vaious eviroomatd meda Snce mdecuar wegt and drucurd
conformetion detemine in large pat the solublity and vgpor pressure charadtridics of the hydrocarbons modding
fooussd on pardfinic, ngpthenic, and aomaic compounds contaning thiteen cabon @oms The CI3 compounds
ae anog the doter diaengh mdecules presat in waxes and comprise only a avdl fradtion of mod waxes

Melting Point
Adequate data exist.

-10-
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Boiling Point
Adequate data exist.

Vapor Pressure
Adequate data exist.

Partition Coefficient (Log Kow)

The percent distribution of the hydrocarbon groups (i.e, paraffins, naphthenes, and aromatics) and the carbon chain
lengths determines in part the partitioning characteristics of the mixture. Generally, hydrocarbon chains with fewer
cabon atoms tend to have lower partition coefficients than those with higher carbon numbers (CONCAWE, 2001).
However, due to their complex composition, unequivocal determination of the log Ko, cannot be made. Rather,
partition coefficients of sdlected CI3 chain length hydrocarbon structures representing parafftnic, naphthenic, and
aromatic constituents in base oil lubricants were modded using the EPIWIN®, WSKOW V1.40 computer model
(U.S. EPA, 2000). Results showed typicd log K, vaues from 49 and higher, which was consstent with vaues of
>4 for lubricating oil base-stocks reported by CONCAWE (1997).

Summary: No additional modeling is proposed. Partition coefficients (K,) have been calculated for
representative  components of C 13 hydrocarbon  structures.

Water Solubilitv

As noted for partition coefficient, the water solubility of waxes cannot be determined due to their complex mixture
characterigtics. Therefore, the water solubilities of individua CI3 hydrocarbons representing the different groups
making up waxes (i.e, linear and branched paraffins, naphthenes, and aromatics) were modeled usng WSKOW
V1.40. Based on water solubility modeling of those groups (typicaly much less than 1 ppm), waxes should be
considered amost totaly insoluble in water.

Summary: No additional modeling is proposed. Water solubility values have been caculated for representative
wax  components.

Environmental Fate Data
The typical battery of tests used to measure the environmental fate of a material is not easily performed on the
materials of this category because of their physicd and chemica properties.

Photodeqgr adation

Chemicals having potential to photolyze have UV/visible absorption maxima in the range of 290 to 800 nm. The
hydrocarbon congtituents in this category are not expected to photolyze since they do not show absorbance within
the 290-800 nm range.

Although wax components typicaly have low vapor pressures some lower molecular weight components (eg., CI3
branched paraffins and naphthenes) may volatilize, thus creating the potentidl for atmospheric oxidation. However,
these lower molecular weight compounds exhibit atmospheric oxidation half-lives of less than one day (12 hours).
Therefore, those compounds that may partition to the atmosphere will be removed through indirect photochemical
degradation. Calculation of atmospheric oxidation potentiad (AOP) was applied to specific hydrocarbons in this
category in order to estimate the range of vapor-phase reactivity. The AOP was determined using the EPIWIN®
model, AopWIN V1.90 (U.S. EPA, 2000).

Summary: No additional modeling is proposed. Atmospheric half-lives have been caculated for various C 13
paraffins, naphthenes and aromatics.

Stabilitv_in Water

Chemicals that have a potentia to hydrolyze include akyl halides, amides, carbamates, carboxylic acid esters and
lactones, epoxides, phosphate esters, and sulfonic acid esters. Materias in the waxes category are not subject to
hydrolysis because they lack functiond groups that hydrolyze.

Summary: Computer modeling will not be conducted for materials in the waxes category because they do not
undergo hydrolysis.

-11-
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Chemical Transport and Distribution in the Environment (Fugacity Modeling2

The US EPA has agreed that computer-modeling techniques are an appropriate gpproach to estimating chemical
partitioning (fugecity is a calculated endpoint and is not measured). A widely used fugacity modd is the EQC
(Equilibrium Criterion) model. The EQC modd is a Leve 1 (i.e, steady date, equilibrium, closed system and no
degradation) modd tha utilizes the input of basic chemical properties including molecular weight, vapor pressure,
and weater solubility to calculate digtribution within a standardized regional environment. EPA cites the use of this
mode in its document titled, “Determining the Adequacy of Existing Data, which was prepared as guidance for the
I-IPV chemicas program.” The model was used to estimate the percent distribution in environmental media of
various Cl3 to C29 compounds representing the different classes of hydrocarbons found in waxes.

Summary: No further modeling is proposed. Fugacity modeing has been done to provide an estimate of the
percent distribution in environmental media of various CI3 to C29 compounds representing selected hydrocarbon
casses found in waxes.

Biodegradation

The assimilaion of paraffin waxes has been described for a diverse range of microorganisms in laboratory studies.
A wide range of bacteria, yessts and fungi grows on paraffin wax as a sole carbon source under agrobic conditions
(Rahn, 1906; Sohngen, 1913; Fuhs, 1961; Miyamoto, 1968). Initial decomposition of wax is similar to the
degradation of short chain adkanes (Miyamoto, 1968). Assmilation of a highly finished paraffin wax containing
91% normal paraffins from C-25 to C-37 (mainly C28 to C32) occurs in severa species of bacteria and yesst
(Yamada and Yogo, 1970). Also, yeast cultures grown on paraffin wax results in typica cel yidds of 70%,
athough the paraffin wax is not completely utilized (Miller and Johnson, 1966).

Inherent biodegradability studies have been performed on samples of paraffin wax (CAS No 8002-74-2),
intermediate wax (CAS No 97489-05-9) and microcrystaline wax (CAS No 6323 1-60-7) usng a shakeflask
procedure (referred to by the authors as OECD 301B Modified Sturm test) in which the materias were exposed on
glass fiber filters. In these tests, the paraffin wax (CAS no. 8002-74-2) degraded by 81% after 28 days and by 87%
after 84 days, the intermediate wax (CAS no. 97489-05-9) degraded by 66% after 28 days and by 77% after 84 days
and the microcrystaline wax (CAS no. 63231-60-7) degraded by 21% &fter 28 days and by 25% after 84 days.
Member company data using paraffin and microcrystdline waxes in a shakeflask test usng un-acclimated inocula
from sewage dudge and soil generdly corroborate the minerdization data from this study. In those tests (see Robust
Summary for details), the paraffin wax minerdized by 55% in 3 1 days (comparable to 28-day data) and by 98.5% in
137 days. Comparison of the results of the two studies (Hanstveit, et d 1989 and company data) for paraffin waxes
indicates both that microbid communities may well become enriched in capable species during an acclimation
period, based on the day 28 inherent versus day 3 1 ready biodegradation results (8 1% versus 55%), and that the
hydrocarbons remaining after the standard incubation period continue to be minerdized, based on the day 84 and
day 137 reaults. Conversdy, the microcrystalline wax results indicate that acclimation does not tend to enhance the
degree of hiodegradation of these more-complex materids. In particular, the presence of the higher molecular
weight hydrocarbons seems to be a limiting factor, in that they are not biologically available for metabolism. The
extended incubation results obtained in the company studies of microcrystaline wax (27% minerdization after 3 1
days, and 67% after 137 days) indicate some potentia for increased degradation over longer periods, contrary to the
other tests using this material. This may arise as a result of different enzymatic capabilities of the inocula, or as an
atifact of the extended incubation time. In litter bag tests performed on the same three samples as were used in the
inherent biodegradability studies, paraffin and intermediate waxes were 100% degraded after three months exposure
in woodland soil in autumn/winter. Under the same conditions, microcrystaline waxes were only 20% degraded
after 6 months exposure, expressing the dower rate of biodegradation of these substances. Battershy et d (1992)
reported 28-day ready biodegradability studies on three samples of hydrotrested dack wax (CAS No. 92062-09-4)
of different viscodties usng the modified Sturm method (OECD guideine 301B). All the samples were emulsfied
in the te medium using a hard anionic surfactant. The observed biodegradabilities were 26%, 41% and 48%
indicating that these substances are inherently biodegradable but not readily biodegradable in water.

An environmental study was conducted on the decomposition of paraffin, intermediate, and microcrystdline waxed
paper samples in a woodland legf litter layer (Hanstveit, 1991b). During a six-month winter period, degradation of
paraffin and intermediate waxed paper samples occurred dmost completely in 5 mm mesh bags with a hdf-life of

gpproximately two months. Lower decomposition rates occurred in the summer period and for the microcrystaline
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waxed paper sample Both w0l miao- ad mecro-oganiams contributed to  the  decompodtion under fidd
condtions

It may be conduded that padfin waxes ae inhaetly hiodeyaddle while microaryddline waxes contan
hydrocabons thet ae more resdant to biodegradetion.

Summary: No additional testing is proposed. SQuffident dda exids to chaadaize the biodegaddlity of these
waxes ad rdaed metaids

EVALUATION OF ECOTOXICITY DATA AND PROPOSED TESTING

There is no pubished infometion on the aguetic toxidty of perdeum waxes However, wok by Adema and ven
den Bos Bakker (1986) on the ecotoxiaty of akanes to Daphnia magna, Chaetogamarus marinus @ Mysidopsis
buhiu shows that dkenes of cabon number gredler then C-10 ae nat acutdy toxic to thee oedes & thar limit of
lublity in wae. Becare padfin waxes ae lagdy composad of dkanes of cabon numbe geger than C-20,
they ae not expected to cause acute toxidty to agudic invetdoraes The reslts of toxiaty tests with lubricant bese
als which have amilar hydrocabon ranges and some srudures in common, show no aoute toxiaty to fredwater
fish, inverterates or dgee and no donic efeds to aqudtic life a concentrations bdow 1 mg/L. (CONCAWE
1997). Some hiceccumuddion of lover mdecular weight componats from the aillswaxes woud be expeted to
oo to a limted deyee bessd on animd and ewviromentd dudes (CONCAWE, 1997). However, wok by
Pakeaton €. d. (2001) hes shown that those hydrocabon subgtances with cdculated octanol-water partition
codffident (log P) vdues > 3 indicding a high patetid to biceccumulae were reedily meabdized bessd on fish
ise andyds from deay biceocumuaion dudies Higher mdecuar weght hydrocabons (G2 and up)  with
dructurd linearity showed feder depurdion rates then the branched isomers: Therefore, dthough log P vdues may
indcate potetid to patition to fafisue compatments in aguaic organiams bicaccumulaion does nat ooour in 4l
indances due to meabdism. Smilaly, by infeence from the reslits of dronic ecotoxidty sudies conducted on
lubricating ol beseocks (CONCAWE, 1997), wax and petroaum are not expedted to cause donic efeds in
adic  ogenss

In Februay of 2001 dsthage of dack wax to naiond paks dong British Cdumbia (Canedd) coedline oocurred
duing tak washing adivities impading gpproximatdy 100 km of beaches in the Padfic Rim Naiond Pak.
Canedien Wildife Savice (a branch of Environmat Canedg) and the Depatmat Of Hshaies And Ocears
hidogds ayed that the rik of aoute toxidty to aquetic life in the area was minimd besed on the low sdluhlity of
the componants in the wax ad dven that the BC parks 9&f obsarved no dgnificant environmenta impects
Gangdly the consenaus wes thet the maaid wes rddivdy inet and would likdy pose litle environmentd damege
(ExxonMobil Biomedicd Sdenoss Inc, 2000).

Summary: No additional tests are proposed.

=13~
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MATRIX OF AVAILABLE DATA AND PROPOSED TESTING

Final

Table 3: Waxes and Related Materials: Matrix of Available Data and Proposed Testing

Test Slack Wax Petrolatum Refined Wax
hysical/Chemical Properties
Melting Point Adequate Adequate Adequate
Boiling Point Adequate Adequate Adequate
'Vapor Pressure Adequate Adequate Adequate
Water Solubility Adequate Adequate Adequate
Partition coefficient (log Kow) Adequate Adequate Adequate
Ecotoxicity
Algae Growth Inhibition Adequate Adequate Adequate
Acute Freshwater Invertebrate Adequate Adequate Adequate
IAcute Freshwater Fish Adequate Adequate Adequate
Environmental Fate :
Biodegradation Adequate Adequate Adequate
Adequate Adequate Adequate
Stability in Water
Adequate Adequate Adequate
Photodegradation (estimate)
Adequate Adequate Adequate
[Transport and Distribution
ammalian Toxicity
cute Read-Across’ Adequate Adequate
epeat Dose TEST Adequate Adequate
epro/Develop TEST Read-Across® Read-Across”
Genotoxicity, in vitro & in vivo TEST Read-Across’ Read-Across”

Test Plan

Daa will be read across from the dack wax subcategory

Data will be read across from the petrolatum & refined waxes subcategories; and the Lubricating Oil Basestocks
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APPENDIX A.
CAS Descriptions of Category Members

The CAS desiptions for rfingy sreams induding the pardeum waxes were intentiondly wiitten to be
quditetive in neture Section 8(b) of the Toxic Subdances Contrd Adt required identification and regidration with
the Ervironmentd Pratedion Agancy before Jly 1979 of eech “chamicd subdanceg’ bang menufectured,
processsd, imported or digributed in commace Due to andyticd limitations, identification of every spedific
indvidud mdecdar compound in evary rdiney process dreem under dl processng condiions was impossble In
addtion, there is known vaiability in dreem compostion due to things such as the aude ol usad and smdl denges
in process condiions Even with reference to TSCA’s Candidte Invetory Lig, membes o the indusry would
have reported rfinery dreams usng a wide vaidy of names with eech compeny's diffeing from dl others
Pahgps 3000 ar more differat names far rdfinery sreams would have been submitted to the EPA by the petrdeum
indusry. Recognizing these problems in 1977 AR iniided an efort to complle a lig of tems condgent with
indusry operdions and with nomendaure induded in AP's Thesarus of pardeum indusry  technicd  terms

As a readt of this efat, AP recommended to the EPA a lig of gangric names for refinery dreams coveing dl
known processss usad by rdfines A ddinion of each sream wes induded, gving typicd cabon number
ddribuion, baling or visosty range o ganed composiion. Along with CAS numbas this infometion wes
pudished by EPA @& “Addendum |, Gangic Tems Covaing Pardeum Rdiney Proces Sreens”

As can be s=n from the liding bdow, the desriptions accompanying the CAS number of eech perdeum wax ae
written in broad, gened tams The desoriptions often contain ranges of vdues with little if any quantitative
andyticd infometion or concem for possble compostiond ovelges In these desriptions process higtary,
goedificdly the find process gep, and not chemicd compaostion, was one of the primay diteria to differatiae
drears ad asdgn CAS nunbas As a realdt, dreams with the same or subdantidly Smilar compostions may
have dffaet CAS numbes if they oigingte in dfferent process units

CAS Number

64742-61-6
SJak wax, perdeum

A ocomplex combingion of hydrocarbons dotained from a petrdeum fradion by solvent ayddlization
(vt dewaxing) or as a ddillaion fradion from a vay waxy aude It condds predominently of
SAurated draght and brendhed dan hydrocabons having cabon numbas predominantly  gregter then
C20.

8002-74-2
Padfin waxes and Hydocaton waxes

A complex combindion of hydrocabons obtained from petrdeum fractions by solvat ayddlization
(sdlvet dedlling) or by the swedting process It condds predominently of draight chain hydrocarbons
having cabon numbas predominertly gede then C20.

64742-43-4
Padfin waxes pdrdeum, day-trested

A ocomplex combingtion of hydrocabons odtaned by treamat of a pardeum wax fradion with naturd or
modified day in ether a contadting or percdation process to remove the trace amounts of pda compounds
and impurities present. It condds predominantly of draght chain saturated hydrocarbons having carbon
numbes in the range of C20 through C50.

647425 1-4
Padfin waxes pardeum, hydratreged
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A ocomplex combingion of hydrocabons dtained by tresting a perdeum wax with hydrogen in the
preence of a cadyd. It condgs predominantly of draght chan padfinic hydrocabons having carbon
numbers predominently in the range of ebout C20 through C50.

63231-60-7
Padfin waxes and Hydrocahon waxes micoays.

A ocomplex combingion of long, branched dain hydrocabons datained from resdud dils by solvert
ayddlization. It condds predominantly of saurated draght and branched cdhéin  hydrocarbons
predominantly grester than C35.

64742-42-3
Hydrocabon waxes peroeum, day-trested microayd.

A ocomplex combingtion of hydrocabons obtained by trestment of a petrdeum microayddline wax
fraction with naturd or modified day in athe a contacting or percolation process to remove the trace
amouts of poar compounds and impuities presat. It condsts predominently of long branched chan
hydrocabons having cabon numbers predominently in the range of C25 through C50.

64742-60-5
Hydrocabon waxes perdeum, hydratrested  microarys.

A complex combingtion of hydrocarbons obtained by tresing a perdeum micoayddline wax with
hydrogen in the pressnce of a cadyd. It condgs predominantly of long, brandhed chan hydrocarbons
having cabon numbas predominently in the range of C25 through C50.

8009-03-8
Peradaum

A complex combingion of hydrocabons obtained as @ sami-olid from dewaxing paafmic resdud al. It
condsts predominatly of ssturaed ayddline ad liquid hydrocabons having caoon numbers
predominantly grester then C25.
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1. General Information Id Waxes
Date 8/6/02

1.1 GENERAL SUBSTANCE INFORMATION

Substance type : Petroleum product
Physical status : Solid
: This robust summary covers the waxes and related products
which includes:
Slack wax
Petrolatum
Paraffin wax
Microcrystalline wax

Petroleum waxes are obtained from paraffinic refinery
streams in lubricating oil manufacture.

The wax is separated by filtering a chilled solution of waxy
oil in a selected solvent (usually a mixture of methyl ethyl
ketone and toluene).

SLACK WAX is obtained from the dewaxing of refined or
unrefined vacuum distillate fractions. If the material has

been separated from residual oil fractions it is frequently

called PETROLATUM.

The slack waxes are de-oiled by solvent crystallization or
"sweating" processes to manufacture commercial waxes with
low oil content. The oil that is separated from these

processes is known as FOOTS OIL.

The refined petroleum waxes are known as PARAFFIN WAXES.
MICROCRYSTALLINE WAXES have higher molecular weights than
the paraffin waxes and consist of substantial amounts of

iso- and cycloalkanes.

1.2 SYNONYMS

Paraffin wax

Slack wax
Petrolatum
Microcrystalline wax

1.8 OCCUPATIONAL EXPOSURE LIMIT VALUES

Type of limit ¢ TLV(US)

Limit value : 2mg/m®

Remark : The UK HSE have established an occupational exposure limit
of 2 mg/m® (8 hour TWA) and a 15 minute Short Term Exposure
Limit (STEL) of 6 mg/m®,

(2) (47)
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1.17 REVIEWS

Memo
Remark

Memo
Remark

Memo
Remark

EU SCF

The EU Scientific Committee for Food (SCF) reviewed the

available information on mineral hydrocarbons, which

included the petroleum waxes. Their opinion was published in 1995.
The SCF reached the following conclusion:

There are sufficient data to allow a full Group ADI of 0-20 mg/kg bw for
waxes conforming to the following specification:-

Highly refined waxes derived trom petroleum based or synthetic
hydrocarbon feedstocks, with

viscosity not less than 11 mm2/s (cSt) at 100° C
Carbon number not less than 25 at the 5% boiling point
Average molecular weight not less than 500

(43)
WHO JECFA

The WHO Joint Expert Committee on Food Additives (JECFA) reviewed
the available information on food grade mineral hydrocarbons. Their
evaluation was published in 1996.

With respect to waxes they made the following conclusions:

Substance

ADI

(mk/kg bw)
Paraffin waxes
LMPW (Low melting point wax) ADI withdrawn
IMPW ( Intermediate melting point wax) ADI withdrawn
Microcrystalline waxes
HSW (High sulfur wax) 0-20
HMPW (High meilting point wax) 0-20

(33)

CTFA

An independent expert panel reviewed data supplied to them by the
Cosmetics, Toiletries & Fragrances Association (CTFA). A report of the
evaluation was published in 1984. However, few experimental details are
available and the conclusions of the panel cannot be verified.

Their overall conclusion was:

Toxicological test data on Ozokerite, Ceresin, Montan Wax, Paraffin,
Microcrystalline Wax, Emulsifying Wax N.F., and Synthetic Beeswax are
presented. Based on the documented animal and clinical test data, it is
concluded that these waxes are safe for use as cosmetic ingredients in the
present practices of concentration and use.

(18)
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21 MELTING POINT

Value

22 BOILING POINT

Value

23.1 GRANULOMETRY

36-95°C
See additional remarks section 2.12

ca. 350 - 500° C

In a survey of the composition of food grade waxes and oils the boiling
range for paraffin wax was reported to be 350-485°C. Microcrystalline
waxes boiled in excess of 500 °C.

(1)

Not relevant

25 PARTITION COEFFICIENT

Log Pow
Method

Year

Test substance
Remark

Result

Reliability

47-26.7
Calculated: KOWWIN Version 1.65 (EPIWIN)
2001
Wax and related materials
As hydrocarbon number increases above C13, as is the case for the
maijority of the wax constituents, Log P values >6 are predicted.
Substances having Log P estimates greater than 6 are characterized by
extremely large molecular weight and subsequent hydrophobicity, therefore
no significant aqueous exposures or bioaccumulation are expected to
occur.
Octanol-water partition coefficients (log P or Kow) were modeled with
isomers of the lowest molecular weight component (C13 hydrocarbons) in
waxes. These partitioning estimates are characteristic of only a small
fraction of component molecules in a given wax. Because of the diversity of
compounds encompassing waxes, it is not feasible to model the
physicochemical endpoints for each potential compound. Since molecular
weight and structural conformation determines in large part the solubility
and vapor pressure characteristics of the hydrocarbons, modeling focused
on the lower molecular weight hydrocarbons. These would be selected C13
and C20 hydrocarbons since waxes consist mostly of C20 to Css
compounds, with some minimal percent of C13 through C20 hydrocarbons.
Therefore, the majority of the physicochemical modeling was performed on
various paraffinic, naphthenic and aromatic representatives containing 13
and C20 carbon atoms.
(2) valid with restrictions

(41)
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2.6.1 WATER SOLUBILITY

Value ¢ 0.027-5.96mg/lat25°C

Method :  WSKOW Version 1.36 (EPIWIN)

Year 1 2001

Test substance ¢ Wax and related materials

Result : The water solubility of waxes cannot be determined due to their complex

mixture characteristics. Therefore, the water solubility of individual C13
hydrocarbons was modeled. The highest solubilities would be exhibited by
only a small fraction of the hydrocarbon molecules present in waxes.
Increasing carbon number results in rapidly decreasing solubility, so that
the most-soluble (predominantly methyl-substituted diaromatic) C18 and
C20 analogues yield model values of 0.01195 and 0.00125 mg/l,
respectively. Higher molecular weight (higher carbon number) components
are even less water-soluble. Based on water solubility modeling for C13
components of complex mixtures, aqueous solubilities of these waxes are
typically much less than 1 ppm, due to differential partitioning of
components between the aqueous and organic phases.
Reliability ¢ (2) valid with restrictions
(13)

28 AUTO FLAMMABILITY

Not relevant

29 FLAMMABILITY

Non flammable

2.10 EXPLOSIVE PROPERTIES

Not relevant

2.11 OXIDIZING PROPERTIES

Not relevant
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212 ADDITIONAL REMARKS

Physico chemical properties for typical grades of wax and petrolatum are

shown in the following table.

See also Bennet (1975), Kauffman et al (1993) and EWF (1990).

Melting Kinematic Oil Carbon
Penetration
Point viscosity content number (25°C)
(°C) at 100 °C (%m/m) range
(mm?2/sec)
ASTM ASTM ASTM ASTM ASTM
D127 D445 D721 D2505 D1321
or or
D3235 D937*
Slack wax
45-85 3-30 2-30 12-85 9-80*
Lower Melt Paraffin Wax
43-74 3-10 <2.5 18-75 9-50*
Microcrystalline Wax
60-95 10-30 <5 23-85 3-60*
Petrolatum
36-60 3-30 >10 12-85 >60

NB  *The second value given for penetration was determined using

method D937

(6) (20) (3%)
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3.1.1 PHOTODEGRADATION

Type

Method

Year

Test substance
Remark

Result
Reliability

3.1.2 STABILITY IN WATER

Remark

Reliability

Atmospheric oxidation
Calculated: AOPWin Version 1.89 (EPIWIN)
2001
Wax and related materials
Although waxes typically have low vapor pressures, volatilization of some
lower molecular weight components exhibit relatively high atmospheric
oxidation half-lives. Therefore, those compounds that may partition to the
atmosphers will be removed through indirect photochemical degradation.
All modeled components exhibited rapid degradation in the atmosphere;
the value presented represents both the most volatile component and the
longest modeled half-life. All other modeled C13 components had both
lower volatility and shorter half-lives.
T%2 = 0.913 days (10.96 hr) for most volatile C13 component modeled
(2) valid with restrictions

(40)

Hydrolysis of an organic chemical is the transformation process in which a
water molecule or hydroxide ion reacts to form a new carbon-oxygen bond.
Chemicals that have a potential to hydrolyze include alkyl halides, amides,
carbamates, carboxylic acid esters and lactones, epoxides, phosphate
esters, and sulfonic acid esters. Materials in the waxes category are not
subject to hydrolysis, as they lack these reactive groups.
(1) valid without restriction

(28)

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

Type
Media
Year
Remark

Calculated according to Mackay Level |

Soil, air, water, suspended sediment, and sediment

2000

Fugacity-based computer modeling indicated that the majority of high
molecular weight hydrocarbons with carbon numbers of C20 and greater in
waxes would be distributed to soil. Percent distribution estimates were
modeled with C13 to C29 branched paraffins as this class of wax
hydrocarbons shows the greater distribution to air. Aromatic compounds
with carbon numbers from C13 through Css will partition principally to soil.
Linear paraffins and naphthenes distribute to both soil and air, with
increasing partitioning to soil for hydrocarbons greater than C20 as vapor
pressure decreases. Physical properties input are those calculated by the
EPIWIN Estimation 3.04 program and included in this summary. Since the
majority of hydrocarbon components in waxes are primarily normal
paraffins of C20 and greater, with moderate to minimal amounts of
naphthenics, isoparaffins and trace amounts of aromatics, volatility is not a
significant fate process for these petroleum substances due to negligible
vapor pressures at ambient temperatures and their high molecular weight.
As hydrocarbon number increases above C20, partitioning to soil is the
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3.5

Resuit

Reliability

Type

Inoculum
Contact time
Result

Deg. Product
Method

Year

GLP

Test substance
Remark

Result

Test condition

BIODEGRADATION

predominant behavior of these compounds.

Carbon No. % Distribution
Isoparaffin Air Soil  Water Sediment Susp. Biota
Sediment

C13 98 1.9 7E-3 4E-2 8E-3 1E-4
c18 69 30 4E-4 0.68 2E-2 2E-3
C20 33 65 2E5 1.4 3E-2 4E-3
C21 18 80 5E-6 1.8 5E-2 4E-3
ca22 12 86 2E6 1.9 6E-2 4E-3
C24 6 92 2E-7 21 6E-2 5E-3
C26 1 97 2E-8 21 7E-2 5E-3
c29 0.1 98 9E-10 2.2 7E-2 6E-3

(2) valid with restrictions
(38)

Aerobic
Oil-contaminated soil from land-farming project
28 - 84 day
80% in 28 days; inherently and extensively biodegradable
No
Modified OECD 301B (significant modification, actually shake flask test)
1989
Yes
Paraffin wax CAS 8002-74-2
Paraffin wax residue analysis showed less than 10% parent hydrocarbons
and some hydrocarbon enrichment from contaminated soil inoculum after
28 days.
Degradation % after time 80% of ThCO, after 28 days;
87% after 84 days (paraffins)

66% of ThCO, after 28 days;
77% after 84 days (intermediate wax)

Kinetic (for sample, positive and negative controls)

Reference (sodium acetate) - Not Reported
Test substance - 80% (paraffin, 28 days),
66% (intermediate wax, 28days)

Breakdown Products No other than residual HCs

Inoculum: Soil was coliected from land-farm used by the investigators to
treat oil-contaminated soil. Soil contained 2200 mg/kg mineral oil (generally
at greater retention times than wax components, based on chromatograms
provided in report), and was a sandy loam comprising 68% sand, 14.2%
clay and 10.2% silt with 5.4% OC. Elevated levels of heavy metals were
measured in the soil but not considered to be inhibitory to the test. Soil was
suspended in mineral medium prior to distribution to test vessels at a
loading rate of approximately 80 mg/l. No microbial enumeration was
undertaken but performance of the inoculum in degrading a reference
standard (sodium acetate at 100 mg/l) provided evidence of inoculum
adequacy.
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Reliability

Concentration of test chemical: Test substance loading was approximately
20 mg/l of medium.

Temp of incubation: 20 +22C

Dosing procedure: Each 2-liter vessel contained 1 liter of inoculated
medium. The wax was dissolved in heated carbon tetrachloride, then the
solution applied to glass fiber filters (13 mm) to obtain about 20 mg
wax/filter after evaporation of the solvent. One filter was added to each test
material vessel. Controls and reference standards also received glass fiber
filters to which CCl, was added and allowed to evaporate.

Sampling frequency: Carbon dioxide production was monitored weekly
through day 28, and then every other week to day 84. Wax residues were
measured only at test termination.

Controls: Yes (blank and positive controls per guideline); abiotic and
toxicity checks were not included. Sodium acetate was used as the
positive control.

Analytical method: Carbon dioxide production was measured by titrating
residual base with 0.1 N HCI. Wax residues were measured by extracting
filters with warm heptane and the volume of extract adjusted prior to GC-
FID analysis.

Method of calculating biodegradation: Wax was assumed to have a mean
composition of [CHy] for the purpose of calculating ThCO, (3.14 mg
CO,/mg wax). The report does not include the mechanics of calculation of
the mineralization endpoint. Total hydrocarbon remaining at 84 days was
determined by area integration of the chromatograms, and primary
biodegradability was determined by comparing the amount of hydrocarbons
at the end of the test with the amount on wax-dosed filters prepared at the
start of the test.

Other: Two grades of paraffin wax, 52/50 and 58/60 were tested; only the
52/50 grade was tested for 84 days, and in all, three tests were carried out
for 52/50. Result below for 28 days is mean of 52/50 average and 58/60
result. An intermediate wax was also tested as noted in results.

Test substance was incubated in the inoculated mineral medium in sealed
vessels containing a vial of 0.4 M NaOH (5 ml) suspended in the
headspace above the medium (similar to EPA 835-3100). Carbon dioxide
evolution resulting from mineralization of the test substance was trapped in
the base for periodic quantitation. Base was renewed at each sampling
period. GC analysis for parent compound was carried out on the solid
phase of the test medium at study termination.
(2) valid with restrictions

(27)




3. Environmental Fate and Pathways Id Waxes

Date 8/6/02

Type

Inoculum
Contact time
Resuit

Method

Year

GLP

Test substance
Remark

Resuit

Test condition

Aerobic
Oil-contaminated soil from land-farming project
28 - 84 day
Inherently biodegradable
Modified OECD 301B (significant modification)
1989
Yes
Microcrystalline wax CAS 63231-60-7
Wax residue analysis showed 65% parent hydrocarbons (mostly n-alkanes
greater than C43) remained after 84 days. Most iso-alkanes were degraded
regardless of carbon number.
Degradation % after time: 21% of ThCO,, after 28 days;
25% after 84 days

Kinetic (for sample, positive and negative controls:
Reference (sodium acetate) - Not Reported

Test substance - 21% (28d)
Breakdown Products: None

Inoculum: Soil was collected from land-farm used by the investigators to
treat oil-contaminated soil. Soil contained 2200 mg/kg mineral oil (generally
at greater retention times than wax components, based on chromatograms
provided in report), and was a sandy loam comprising 68% sand, 14.2%
clay and 10.2% silt with 5.4% OC. Elevated levels of heavy metals were
measured in the soil but not considered to be inhibitory to the test. Soil was
suspended in mineral medium prior to distribution to test vessels at a
loading rate of approximately 80 mg/l. No microbial enumeration was
undertaken but performance of the inoculum in degrading a reference
standard (sodium acetate at 100 mg/l) provided evidence of inoculum
adequacy.

Concentration of test chemical: Test substance loading was approximately
20 mg/l of medium.

Temp of incubation: 20 +29C

Dosing procedure: Each 2-liter vessel contained 1 liter of inoculated
medium. The wax was dissolved in heated carbon tetrachloride, then the
solution applied to glass fiber filters (13 mm) to obtain about 20 mg
wax/filter after evaporation of the solvent. One filter was added to each test
material vessel. Controls and reference standards also received glass fiber
filters to which CCl, was added and allowed to evaporate.

Sampling frequency: Carbon dioxide production was monitored weekly
through day 28, then every other week through day 84. Wax residues were
measured at test termination.

Controls: Yes (blank and positive controls per guideline); abiotic and
toxicity checks were not included. Sodium acetate was used as the
positive control.

Analytical method: Carbon dioxide production was measured by titrating
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Date 8/6/02

Reliability

residual base with 0.1 N HCI. Wax residues were measured by extracting
filters with warm heptane and the volume of extract adjusted prior to GC-
FID analysis.

Method of calculating biodegradation: Wax was assumed to have a mean
composition of [CH,] for the purpose of calculating ThCO, (3.14 mg
CO,/mg wax). The report does not include the mechanics of calculation of
the mineralization endpoint. Total hydrocarbon remaining at test
termination was determined by area integration of the chromatograms, and
primary biodegradability was determined by comparing the amount of
hydrocarbons at the end of the test with the amount on wax-dosed filters
prepared at the start of the test.

QOther: Test substance was incubated in the inoculated mineral medium in
sealed vessels containing a vial of 0.4 M NaOH (5 ml) suspended in the
headspace above the medium (similar to EPA 835-3100). Carbon dioxide
evolution resulting from mineralization of the test substance was trapped in
the base for periodic quantitation. Base was renewed at each sampling
period. GC analysis for parent compound was carried out on the solid
phase of the test medium at study termination.
(2) valid with restrictions

(27)
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3. Environmental Fate and Pathways Id Waxes

Date 8/6/02

Type

Inoculum
Contact time
Year

Test substance
Result

Test condition

Aerobic

Naturally-occurring leaf-litter and soil biota (microbes and invertebrates)
6 month

1989

CAS 8002-74-2 and CAS 63231-60-7

Decomposition in the 5 mm mesh bag, which were exposed to
invertebrates as well as microbes, proceeded at a higher rate than in the
45 pym bags. Decomposition in the 5 mm mesh bags was nearly complete
within 13 weeks in the autumn/winter test and within 26 weeks in the
spring/summer test, while in the 45 um bags 25 - 50% was still left after 6
months, based on visual observation. Wax residue analyses also indicated
more rapid degradation in the cold-weather experiment.

Waxed and non-waxed (control) paper decomposed at the same rate.

Paraffin wax residue analysis showed after 6 months a complete or nearly
complete degradation of the samples in the 5 mm mesh bags (the 52/54
paraffin wax showed 10% residues remaining after the spring/summer
experiment and 0% after the autumn/winter experiment.

In the 45 um bags, wax residues remaining at the end of the summer
exposure were 30 - 50% for the paraffins and intermediate wax, and 60%
for the microcrystalline wax. After winter exposure, paraffin wax residues
were 10 - 30% of initial, intermediate wax is reported as 80% of initial, and
microcrystalline wax residues were 40% of initial. The winter value for the
intermediate wax appears incorrect based on the chromatograms, which
show smaller peaks for the winter vs. the summer analyses (same scale for
both).

Inoculum: Waxed paper was placed in nylon bags of different mesh size
(45 um or 5 mm) to allow colonization by either microbes alone or by
microbes and soil fauna. Leaf litter served as the source of the inoculum,
and was placed in a layer over the mesh bags at the start of the test.

Concentration of test chemical: Approximately 20 mg of wax per mesh bag.

Temp of incubation: Ambient forest litter layer temperatures. Testing was
carried out during two different seasons: spring/summer (April - October
1989) and autumn/winter (November 1989 - May 1990)

Dosing procedure: Each mesh bag contained four 2 x 2 cm squares of
waxed paper, which were dried and weighed before they were placed in
the bags. The squares were arranged in a single layer within the bags (10 x
10 cm) to avoid sticking together.

Sampling frequency: Samples were retrieved monthly and decomposition
of the squares was estimated visually. The remaining sample material was
then removed from the bags, cleaned, dried (50 °C) and weighed.

Controls: Non-waxed paper was used as a negative control.

Analytical method:
1) Physical decomposition of paper: Each piece of paper was assessed

visually according to the scale 100%, 75%, 50%, 25%, 5%, and 0%

11
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Date 8/6/02

2)

decomposition.

Wax residues were measured by extracting paper with warm heptane
and the volume of extract adjusted prior to GC-FID analysis. To
prevent interference of the analysis by the mesh bags, soil particles,
and base paper, a cleanup step with aluminum oxide was used and as
much of the bag material as possible was removed before extraction.
The squares (or remnants thereof) from each treatment were pooled
before extraction.

Method of calculating biodegradation: The extent of paper
decomposition was determined by averaging the visual percent

decomposition scores of the four squares. The degradation of the wax
was calculated from the analysis of samples taken at the start of the
test, combined with analyses of uncoated paper and of field blanks for
determination of background interference. Weight differences were not
used, as artifacts such as soil particles could not be removed from the
waxed surfaces without removing the wax or destroying the paper.

Other: Two grades of paraffin wax, 52/50 and 58/60, intermediate wax,
and microcrystalline wax were tested.

Conclusion :  Waxed paper decomposes at about the same rate as unwaxed paper. Soil
invertebrates contribute significantly to the decomposition of waxed paper
in leaf litter. Decomposition of waxed paper occurs more rapidly during the
autumn/winter, when there is a fresh layer of leaf litter on the ground, than
during the spring/summer, when the last fall's leaf litter has been largely
reduced to humus.

Reliability :  (2) valid with restrictions, since positive control data not reported

(26)

12
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Date 8/6/02

Type

Inoculum
Contact time
Deg. Product
Method

Year

GLP

Test substance
Result

Test condition

Conclusion

Reliability

Aerobic

Unacclimated domestic sewage sludge supernatant and forest soil

137 day

No

Shake flask test

1989

No data

Paraffin wax CAS 8002-74-2 ,

Degradation % after time: 55 % of ThCO, after 31 days;
98.5% after 137 days

Kinetic (for sample, positive and negative controls):

Reference (cellulose) 88.7% after 31 days

Test substance - 55% (31d); 98.5% (137 d)
Inoculum: Soil was collected from a state park in central NJ, and sewage
sludge was obtained from a domestic sewage treatment plant in
Pennington, NJ. The sludge was aerated for 30 minutes and allowed to
settle for an additional 30 minutes before the supernatant was withdrawn
and filtered through #1 filter paper prior to use as the sewage inoculum.
Filtrate was used at a rate of 25 ml/l of test medium (2.5%). Soil was added
directly to each test flask at a rate of 0.1 g/l.

Concentration of test chemical: Test substance loading was approximately
10 mg carbon/l of medium.

Temp of incubation: 25 ¢C

Dosing procedure: Test material was added by direct addition of 11.8 mg
grated wax to each test flask. Reference material (cellulose) was also
weighed (25 mg) and added to the reference flasks to provide 10 mg C/.

Sampling frequency: Carbon dioxide production was monitored after 2, 4,
7,10, 17, and 24 days, and approximately weekly thereafter through day
137.

Controls: Yes (blank and positive controls per guideline); abiotic and
toxicity checks were not included. Cellulose was used as the positive
control.

Analytical method: Carbon dioxide produced by mineralization of the test
substances was absorbed in 0.2 N KOH solution in cuvettes in the
headspace of the test vessels. CO2 production was measured by titrating
residual base with 0.2 N HCI.

Method of calculating biodegradation: Wax was assumed to contain 85%
carbon for the purpose of calculating ThCO, wax). Average titration
volumes at each sampling point were corrected for average blank volumes,
then the amount of carbon dioxide produced was divided by ThCO, to
determine percent biodegradation.

Not readily biodegradable; inherently biodegradable and extensively
biodegradable in long-term exposures

(2) valid with restrictions. Unable to determine GLP status. Study report is
in the form of a memo from which some details are lacking. Same details
(e.g., temperature log) are also lacking from the raw data provided with the

13
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Date 8/6/02

Type

Inoculum
Contact time
Result

Deg. Product
Method

Year

GLP

Test substance
Result

Test condition

Reliability

report

(5)

Aerobic

Unacclimated domestic sewage sludge supernatant and forest soil

137 day

Extensively biodegraded in iong-term test

No

Shake flask test

1989

No data

Microcrystalline wax CAS 63231-60-7

Degradation % after time: 27 % of ThCO, after 31 days;
67.2% after 137 days

Kinetic (for sample, positive and negative controls):

Reference (cellulose) 88.7% after 31 days

Test substance - 27% (31d); 67.2% (137 d)
Inoculum: Soil was collected from a state park in central NJ, and sewage
sludge was obtained from a domestic sewage treatment plant in
Pennington, NJ. The sludge was aerated for 30 minutes and allowed to
settle for an additional 30 minutes before the supernatant was withdrawn
and filtered through #1 filter paper prior to use as the sewage inoculum.
Filtrate was used at a rate of 25 ml/l of test medium (2.5%). Soil was added
directly to each test flask at a rate of 0.1 g/l.

Concentration of test chemical: Test substance loading was approximately
10 mg carbon/l of medium.

Temp of incubation: 25 °C

Dosing procedure: Test material was added by direct addition of 11.8 mg
grated wax to each test flask. Reference material (cellulose) was also
weighed (25 mg) and added to the reference flasks to provide 10 mg C/l.

Sampling frequency: Carbon dioxide production was monitored after 2, 4,
7, 10, 17, and 24 days, and approximately weekly thereafter through day
137. Controls: Yes (blank and positive controls per guideline); abiotic and
toxicity checks were not included. Cellulose was used as the positive
control.

Analytical method: Carbon dioxide produced by mineralization of the test
substances was absorbed in 0.2N KOH solution in cuvettes in the
headspace of the test vessels. CO, production was measured by titrating
residual base with 0.2 N HCI.

Method of calculating biodegradation: Wax was assumed to contain 85%
carbon for the purpose of calculating ThCO, wax). Average titration
volumes at each sampling point were corrected for average blank volumes,
and then the amount of carbon dioxide produced was divided by ThCO, to
determine percent biodegradation.

(2) Valid with restrictions. Unable to determine GLP status. Study report is
in the form of a memo from which some details are lacking. Same details
(e.g., temperature log) are also lacking from the raw data provided with the
report
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Date 8/6/02

Inoculum
Contact time
Method

Year

GLP

Test substance
Result

Test condition

Reliability

Activated sludge, domestic

28 day

OECD Guide-line 301 F "Ready Biodegradability: Manometric
Respirometry Test"

1995

Yes

Slack wax (petroleum), hydrotreated CAS 92062-09-4

By day 28, 40% degradation of the test material was observed and
indicated that the test material was inherently biodegradable. By day 5,
>60% biodegradation of positive control was observed, which meets the
guideline requirement. No excursions from the protocol were noted.
Biodegradation was based on net oxygen consumption and the theoretical
oxygen demand of the test material as calculated using results of an
elemental analysis of the test material.

% Degradation* Mean % Degradation
Sample (day 28) (day 28)
SN 60 50.20, 34.54, 33.92 39.55
Na Benzoate 82.04; 72.88 77.46

* replicate data
Fresh activated sludge was obtained one day prior to test initiation, and
homogenized in a blender for two minutes. After allowing the sample to
settle for approximately 30 minutes, the homogenated supernatant was
decanted, avoiding carry-over of solids. Microbial activity of an aliquot of
the filtered supernatant was 1E6 CFU/ml, which was determined using
microbial agar dip slides. Activated sludge supernatant was added to the
test medium at 10 ml/l, and the inoculated medium was continuously
aerated with CO.-free air until the next day when the test systems were
prepared. Test medium consisted of glass distilled water and mineral salts
(phosphate buffer, ferric chloride, magnesium sulfate, calcium chioride).
Test vessels were 1L glass flasks located in a water bath and electronically
monitored for oxygen consumption. Test material was tested in triplicate;
controls and blanks were tested in duplicate. Test material (Slack wax
(petroleum), hydrotreated) concentration was approximately 37 mg/l,
equivalent to a theoretical oxygen demand (ThOD) of 127 mg/l. Test
material was weighed onto a Gelman type A/E 13 mm glass fiber filter,
which was then added to each respirometer flask. Sodium benzoate
(positive control) concentration was 53.54 mg/l, and was added using an
aliquot of a stock solution.
Test temperature was 22 +1° C. All test vessels were stirred constantly for
28 days using magnetic stir bars and plates.
(1) valid without restriction

(22)
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4. Ecotoxicity Id Waxes

Date 8/6/02

4.1

4.2

4.3

49

ACUTE/PROLONGED TOXICITY TO FISH

See remarks in section 4.9 below

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

See remarks in section 4.9 below

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

See remarks in section 4.9 below

ADDITIONAL REMARKS

The physical size and number of carbon atoms in petroleum waxes and
related materials severely limits the ability of these materials to be taken up
into living organisms. It is accepted that the ecotoxicity of alkanes of
carbon number greater than C10 are not acutely toxic to aquatic organisms
at their limit of solubility in water (Adema, 1986). The petroleum waxes,
containing hydrocarbons greater than C13, would not be expected to cause
acute toxicity to aquatic organisms. The results of toxicity tests with
lubricant base oils, which have similar hydrocarbon ranges and some
structures in common, show no acute toxicity to freshwater fish,
invertebrates, or algae and no chronic effects to aquatic life at
concentrations below 1 mg/l. (CONCAWE, 1997)

(4) (12) (13)

The values of log Kow for individual hydrocarbons increase with increasing
carbon number within homologous series of generic types. Quantitative
structure activity relationships (QSAR), relating log Kow values of single
hydrocarbons to toxicity, show that water solubility decreases more rapidly
with increasing Kow than does the concentration causing effects
(Abernathy, et al, 1988; Donkin, et al, 1991). This relationship varies
somewhat with species, but it follows that there is a log Kow limit for
hydrocarbons, above which, they will not exhibit acute toxicity; this limit is
at a log Kow value of about 4 to 5(Abernathy, et al, 1988; Donkin, et al,
1991). It has been confirmed experimentally that for fish and invertebrates,
paraffinic hydrocarbons with a carbon number of 10 or higher (log Kow >5)
show no acute toxicity (Adema, 1986) and that alkylbenzenes with a
carbon number of 14 or greater (log Kow >5) similarly show no acute
toxicity (Adema, 1991) From these well-demonstrated solubility ‘cut-offs' for
acute toxicity of hydrocarbon substances, which directly relate to their
physico-chemical properties, it is clear that the same should hold for
complex petroleum substances. QSAR equations for chronic toxicity also
suggest that there should be a point where hydrocarbons with high log Kow
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values become so insoluble in water that they will not cause chronic
toxicity, that is, that there is also a solubility cut-off for chronic toxicity
(McCarty, L.S. et al, 1991; European Union, 1996). Thus, paraffinic
hydrocarbons with carbon numbers of greater than 14 (log Kow >7.3)
should show no measurable chronic toxicity. The existence of this cut-off
for chronic toxicity is supported for petroleum substances by the numerous
chronic toxicity studies reported on lubricant base oils, which demonstrate
that for these substances which are composed primarily of alkanes and
naphthenes of C15 and greater, no evidence of chronic toxicity is seen
(CONCAWE, 1997). Further evidence to support this generalization is
provided by a lack of chronic toxicity for hydrocarbon based solvents
(CEFIC, 2000)

(1) 3) (4) (10) (12) (16) (19) (39)

In February of 2001 discharge of slack wax to national parks along British
Columbia (Canada) coastline occurred during tank washing activities,
impacting approximately 100 km of Pacific Rim National Park beach.
Canadian Wildlife Service (a branch of Environment Canada) and the
Department of Fisheries and Oceans biologists agreed that the risk of
acute toxicity to aquatic life in the area was minimal based on the low
solubility of the components in the wax and given that the BC Parks staff
observed no significant environmental impacts. Generally the consensus
was that the material was relatively inert and would likely pose little
environmental damage.

(21)
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Test substance

Method

Result

Reliability

Type

Species

Strain

Sex

Number of animals
Vehicle

Value

Year

GLP

Test substance

Method

Result

Reliability

5. Toxicity Id Waxes
Date 8/6/02
5.1.1 ACUTE ORAL TOXICITY
Type LDso
Species Rat
Strain No data
Sex Male/female
Number of animals 10
Vehicle Arachis oil
Value > 5000 mg/kg bw
Year 1976
GLP No data

R 9071 is a paraffin wax that was prepared as solutions in
arachis oil for oral dosing.
Two concentrations (20 and 100 mg/ml) were prepared for the
two dose levels tested.
Paraffin wax was administered orally as a solution in arachis oil to groups
of 5 male and 5 female rats at dose levels of 1 and 5 g/Kg.
The rats were observed for clinical signs of toxicity for the following 7 days.
On the seventh day the animals were weighed, then killed and autopsied.
There were no clinical signs of toxicity during the seven
day observation period and growth rates were normal. There
were no mortalities and no macroscopic changes were observed
at autopsy.
The LDg, was found to be greater than 5g/Kg.
(1) valid without restriction
Although there is no indication that the study was carried
out according to GLP, it nevertheless is a reliable study
and full details are provided in the laboratory report.
(31)

LDso

Rat

No data

Male/female

10

Arachis oil

> 5000 mg/kg bw

1976

No data

R 9269 is a microcrystalline wax that was prepared as solutions in arachis
oil for oral dosing. Two concentrations (20 and 100 mg/ml) were prepared
for the two dose levels tested.

Microcrystalline wax was administered orally as a solution in arachis oil to
groups of 5 male and 5 female rats at dose levels of 1 and 5 g/Kg.

The rats were observed for clinical signs of toxicity for the foliowing 7 days.
On the seventh day the animals were weighed, then killed and autopsied.
There were no clinical signs of toxicity during the seven day observation
period and growth rates were normal. There were no mortalities and no
macroscopic changes were observed at autopsy.

The LDs, was found to be greater than 5g/Kg.

(1) valid without restriction

Although there is no indication that the study was carried out according to
GLP, it nevertheless is a reliable study and full details are provided in the
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Type
Species
Strain
Sex
Vehicle
Value
Year
GLP
Test substance
Method
Remark

Reliability

5.2.1 SKIN IRRITATION

Species
Concentration
Exposure
Exposure time
Number of animals
Result

Year

GLP

Remark

Resuit

laboratory report.
(32)

5.1.2 ACUTE INHALATION TOXICITY

5.1.3 ACUTE DERMAL TOXICITY

LDso
Rabbit
No data
No data
Petrolatum
> 4000 mg/kg bw
1972
No
Paraffin wax/Petrolatum (50/50)
Method is not described.
The report does not provide sufficient information to fully
evaluate the study.
(4) Not assignable
This information is taken from a published safety review
conducted by an expert panel. Few experimental details
are provided and the quality of the studies and the panel's
conclusions cannot be verified.
(18)

Rabbit
Undiluted
Occlusive
24 hour(s)
9
Not irritating
1984
No data
An expert panel on cosmetics reviewed the skin irritation
data and reported:
¢ Anundiluted paraffin wax was non-irritant in a 24 hour
occluded patch test in rabbits

¢ A microcrystalline wax was slightly irritating in a 24
hour occluded patch test

The report contains the following statement:
A sample of 100% paraffin Wax was applied full strength under a single
closed patch to the skin of 9/ rabbits. No irritation developed.
Three samples of 50% paraffin in petrolatum were tested in
repeated, open patch applications to 6 rabbits. Two samples
produced erythema in four animals that lasted three days,
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and one produced erythema in one rabbit that lasted two
days.
No other details are provided.
Reliability (4) not assignable

5.22 EYE IRRITATION

Species
Concentration
Dose

Exposure Time
Comment

Number of animals
Result

Year

GLP

Result

Reliability

53  SENSITIZATION

This information is taken from a published safety review
conducted by an expert panel. Few experimental details
are provided and the quality of the studies and the panel's
conclusions cannot be verified.
(18)

Rabbit

50 %

0.1 ml

72 hour(s)

Not rinsed

6

Slightly irritating

1984

No data

The publication states:

Four 50% solutions of paraffin in petrolatum were each
instilled into the eyes of six albino rabbits with no rinse.
Eyes were observed for irritation for three days. Two of the
samples caused mild irritation in one rabbit on day 1; the
other samples were not irritating.
(4) not assignable
This information is taken from a published safety review
conducted by an expert panel. Few experimental details
are provided and the quality of the studies and the panel's
conclusions cannot be verified.

(18)

No data
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5.4 REPEATED DOSE TOXICITY

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of
treatment
Doses

Control group
Method

Year

GLP

Test substance

Method

Rat

Male/female
Fischer 344

Oral feed

90 days
Continuous in food

0.002, 0.02, 0.2 & 2.0% in the diet

Yes, concurrent no treatment

OECD Guide-line 408 "Subchronic Oral Toxicity - Rodent: 90-day Study"
1992

Yes

Three finished waxes and six mineral oils were tested in a series of three
studies.

Only the information on waxes is included here.

The 3 finished waxes were:

Low melting point wax (LMPW)

High melting point wax (HMPW)

High sulphur wax (HSW)

The characteristics of these waxes has been published
elsewhere (CONCAWE, 1993).

The waxes were powdered and incorporated in the diet at
a concentration of 10% wt. This concentrate was further
diluted with control diet to achieve test diets containing
2.0, 0.2, 0.02 and 0.002% wax. Analytical studies were
carried out to ensure stability of wax in the diet and
homogeneity of mixing. Throughout the study diets were
analyzed for mineral hydrocarbon content.

An extra control diet containing 2.0% coconut oil was also
prepared and this was analyzed throughout the study.

Results of analytical measurements throughout the study
demonstrated that dietary mixing had been adequate and that
dietary levels were within acceptable limits

Three separate studies were carried out at the same time.

In the main study, groups of 20 male and 20 female rats were
fed diets containing one of 3 different waxes at dietary
concentrations of 0.002, 0.02, 0.2 and 2.0% for 90 days.
Further groups of 60 male and 60 females were fed untreated
control diet. Additionally groups of 20 rats of each sex

were fed diets containing 2.0% coconut oil.

In a reversibility study, an extra group of 10 rats of each
sex was fed diets containing one of the 3 different waxes
at the 2.0% level or coconut oil at 2%. Groups of 30 rats of
each sex served as controls for this reversibility study.

To determine tissue levels of hydrocarbons a study was also
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Remark

included in which 5 rats of each sex were fed diets
containing one of the 3 waxes or coconut oil at the 2.0%
dietary level for 90 days. Extra groups of rats (5 of each
sex) were fed control diet or coconut oil or one of the

three waxes for 90 days followed by exposure to control diet
only for a further 28 days.

In ali three studies, animals were monitored for weight,

food intakes and clinical condition throughout. An

ophthalmic examination was performed prior to treatment and
prior to necropsy on the animals in the main study and those
for the study of reversibility.

A full necropsy was performed on the main and reversibility
study animals and a full range of hematological parameters
were measured on blood samples taken from the animals.
Clinical chemical measurements were also made on serum
separated from the blood samples. A selection of organs was
weighed and a range of tissues retained for subsequent
histopathological examination. All tissues from the high

dose group and control groups were examined by light
microscopy. Additionally the liver, lymph nodes, spleen,
kidney, small intestine and lung were examined from all the
intermediate dose groups.

Mineral hydrocarbon levels were measured in a limited number
of tissues in those animals designated for tissue level
determinations.

The purpose of this study was to assess the safety in use of

a variety of oils and waxes for food contact applications.

As a follow up to this study additional studies were carried out on other
finished wax samples and the results are summarized in the table below.

The severity and incidence of the responses were related to
the average molecular weights of the materials tested; the
lower molecular weight materials causing the most severe
effects (CONCAWE 1993).

Sample Viscosity Carbon Average NOAEL
@ 100°C Chain Mol.
(mg/kg/day)
(cSt) Length Weight
LMPW 33 19-42 375 <2
Biend 8 19-80 470 <2
IMPW 6.3 21-49 480 <2
HSW 13.7 20-74 600 2000
HMPW 15.4 22-80 630 2000
LMPW:Low melting point finished wax
Blend: Blend of LMPW and HMPW
IMPW: Intermediate melting point finished wax
HSW: High sulfur wax
HMPW: High melting point finished wax
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Result

The findings from the above studies allowed the EU Scientific Committee
for Food (SCF 1995) to set ADlIs for the high sulphur (HSW) and high
molecular weight waxes (HMPW), but not for the lower molecular weight
materials since for these NOELS had not been established.

A further study has also been carried out in which Low
Melting Point Wax was fed to F-344 and Sprague Dawley rats
at dietary concentrations of 0.2 and 2.0% in the diet for 90
days.

The findings in the F-344 rats were essentially similar to
those found in the studies summarized above but the Sprague Dawley rat
was found to be a less sensitive strain.

The only effects of treatment seen were an increase in

mesenteric lymph node weight and microscopic findings in

the same tissue (microgranulomas and reticuloendothelial

cell hyperplasia). These effects were less severe and less

frequent than those seen in the F-344 rats.

The results of a series of dietary studies done on multiple samples of food
grade finished waxes are reported here.

Only minor treatment-related effects were observed in those
animals fed either high sulfur wax or high molecular weight
wax when compared to controls and then only at the highest
dose level. Furthermore, for these two waxes, hydrocarbon
levels in the tissues were no greater than those of the
controls fed untreated diet.

Although growth rates, food intakes and clinical condition

of animals fed LMPW were unaffected by exposure, there was a
spectrum of changes that occurred as follows.

Organ weight changes were recorded in both sexes. Liver and
spleen weights (absolute & relative) were increased at the 2
and 0.2% dose levels. Although some reduction was observed
after the reversal period in the 2% dose groups, they were

still higher than the corresponding controls.

Mesenteric lymph node weights were only available for the
high dose level animals and these were increased following
exposure to LMPW. Although the lymph node weights had
reduced in the reversibility group they had not returned to
normal by the end of the reversibility period.

The following hematological changes occurred at the dose
levels shown for those animals fed LMPW:

Parameter Dietary concentration

0.2% 2%
Males
Hemoglobin content  Reduced (2%) Reduced (2%)
MCH Reduced (2%) Reduced (2%)
Neutrophils Increase (22%) Increase (23%)
Platelets Reduced (7%) Reduced (13%)
Females

Hemoglobin content  Reduced (6%)
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Erythrocyte count Reduced (4%)

Hematocrit Reduced (4%)

Reticulocytes Increase (43%)

Leucocyte count Increase (26%) Increase (48%)
Neutrophils Increase (45%) Increase (89%)
Lymphocytes Increase (18%) Increase (29%)
Monocytes Increase (35%) Increase (103%)
Eosinophils Increase (41%)

Basophils Actual value 0.003 0.004

(Control value = 0)

Platelets Reduced (14%) Reduced (16%)

There were raised serum liver enzyme levels in the highest
two dose groups of females but only at the highest dose in
males. The enzymes affected were ALA, ALAT, ASAT and
Gamma-GT. Serum bilirubin was also elevated in the highest
dose group of females. Albumin/globulin ratios were reduced
in the females at the highest 2 dose levels and in the

highest dose level only for the males.

No mineral hydrocarbons were found in the kidneys of rats
fed LMPW. However, it was found in the perirenal fat, liver
and lymph nodes. After the reversal period mineral
hydrocarbon was still found in these tissues, albeit at
lower concentrations.

Histopathological lesions were observed in many tissues and
were of a severity and nature consistent with the age of the
animals and were not considered treatment-related.

However, lesions in the liver, mesenteric lymph node, lleum &
jejunum and heart were considered compound-related.
These were as follows:

Liver

Granulomas were observed in the livers of male and female
rats at the highest 2 dose levels. At the highest dose
centrilobular vacuolation was also observed. After the one
month reversal period, granulomas were still present at the
same incidence but their severity was less.

Mesenteric lymph node
The lymph node lesions comprised focal collections of slightly vacuolated

macrophages in the cortical region and after one month's reversal these
were reduced in severity. Such lesions occurred to varying degrees of
severity at all dose levels.

lleum & jejunum
There was an increased incidence in macrophage accumulation

in Peyer's Patches in both sexes at the highest two dose levels. There was
also an increase in macrophage infiltration of the lamina propria in the high
dose females.

Heart

A focal inflammatory lesion was observed within the cusps of the mitral
valve. The lesion was characterized by an increased cellularity of the valve
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Reliability

with destruction of the fibrous core. The lesion was observed in 11/20
males and 11/20 females at the highest dose level and 5/20 females at
the 0.2% group. Following the 28-day reversal period there was still an
increased incidence of the lesion but this was less than that at the end of

the 90-day feeding study.
(1) valid without restriction
Study conducted to GLP and thoroughly reported.

55  GENETIC TOXICITY ‘IN VITRO*

No data available

5.6 GENETIC TOXICITY ‘IN VIVO*

5.7 CARCINOGENITY

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of
treatment
Doses

Result

Control group
GLP

Test substance

Method

Remark

Result

No data available

Mouse

Male

C3H

Dermal

80 weeks
Twice weekly

50 mg/application

Negative

Untreated control and positive control (BaP)

No

Slack wax CAS No. 64742-61-6

The sample was tested twice in the study summarized by Kane
etal.

50 mg melted slack wax was painted on the skin of 50
individually housed male mice, twice weekly for 80 weeks.
The animals were shaved bi-weekly with electric clippers and
the test material applied to the shaven intrascapular

region.

Treatment was continued for 80 weeks.

A concurrent negative untreated control and a positive
control (benzo-a-pyrene) was included in the study.

The study was repeated using 25 mg/application, twice weekly.
This report is a summary of results from an extensive
program of studies. Consequently, not all the experimental
details have been presented. The authors state that such
details are available in the original laboratory reports.

No skin tumors developed in any of the mice to which slack
wax had been applied in either of the studies. The responses
in the control groups are not reported.

26

(7) (8) (9)




5. Toxicity

Id Waxes
Date 8/6/02

Reliability

(4) Not assignable

The report summarizes data from many studies and does not

contain sufficient detail for a full evaluation.
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Species Mouse
Sex Male
Strain C3H
Route of admin. Dermal
Exposure period 80 weeks
Frequency of Twice weekly
treatment
Doses 50 mg/application
Result Negative
Control group Untreated control and positive control (BaP)
GLP No

Test substance
Method

Remark

Result

Reliability

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of
treatment
Doses

Resuit

Control group
Year

GLP

Test substance
Method

Petrolatum CAS No. 8009-03-8

50 mg petrolatum was painted on the skin of 50 individually
housed male mice, twice weekly for 80 weeks.

The animals were shaved bi-weekly with electric clippers and
the test material applied to the shaven intrascapular

region.

Treatment was continued for 80 weeks.

A concurrent negative untreated control and a positive
control (benzo-a-pyrene) was included in the study.

The study was repeated using 25 mg/application, twice weekly.
This report is a summary of resuits from an extensive
program of studies. Consequently, not all the experimental
details have been presented. The authors state that such
details are available in the original laboratory reports.

No skin tumors developed in any of the mice to which
petrolatum had been applied in either of the studies. The
responses in the control groups are not reported.

(4) not assignable

The report summarizes data from many studies and does not

contain sufficient detail for a full evaluation.
(34)

Mouse
Male/female
Swiss
Dermal
Lifetime
Twice weekly

Approximately 60 ul per application

Negative

Yes, concurrent vehicle

1966

No data

15% solution of Amber Petrolatum (NF Grade) in isooctane
Three drops (approximately 60 ul) of a 15% solution

of amber petrolatum in isooctane was applied to the shaven
skin of the mice, twice weekly for their lifetimes.

30 male and 40 female mice were treated in this way.

A group of 50 males and 50 females served as vehicle
controls and received 60 ul of isooctane twice

weekly for the lifespan of each animal. Animals were housed
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in groups of not more than 10 per cage.
The occurrence of skin tumors and other lesions in the
treated area and other visible lesions was noted and their
progression recorded.
Histological confirmation of each lesion was confirmed after
autopsy of the respective animals.

Result :  Treatment with petrolatum caused moderate epidermal
hyperplasia.
The authors state that the incidence of internal tumors
appeared within the limits observed in the control animals.
Treatment did not appear to affect survival when compared to
controls as follows:

Survival (%) at weeks

Group 30 50 70
Petrolatum

Females 90 77 53
Males 93 83 35
Controls

Females 90 80 64
Males 90 54 32

The skin tumor incidence is summarized below for the control
and petrolatum groups. No data are included here for the
various extracts of petrolatum that were tested, even though
such data were given in the publication reviewed.

Total number of

Animals Tumors Carcinomas  Regressions Latency
(weeks)

Petrolatum

Females

1 2* - 1 100

Males

2 3* - 2 69

Solvent

Females

Males

2 2 1 - 63

* one papilloma on eyelid
** one papilloma under chin
Reliability ! (2) valid with restrictions
The study was designed only to investigate skin
carcinogenicity and consequently detailed pathological
findings are not available. Detailed findings
(histopathological) are not included in the paper, but the
authors make reference to a source of such data.
(36)
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Result

Control group
Year

GLP

Test substance

Method

Result

5. Toxicity Id Waxes
Date 8/6/02
Species Mouse
Sex Male/female
Strain Swiss
Route of admin. Dermal
Exposure period Lifetime

3 times weekly

3 drops

Negative

Yes, concurrent no treatment

1962

No data

5 waxes were selected from 36 samples on the basis of their
ultraviolet absorptivity, representing the range of aromatic
contents

Each of the 5 waxes was dissolved in warm benzene to achieve
15% solutions. These were warmed in a water bath prior to
application to the skin.

Additionally a benzene solvent control was included in the
study as well as an aromatic extract (in is-octane) of one

of the waxes and a 15% solution in benzene of a
chromatographed wax.

3 drops (approximately equivalent to 0.05 ml) of the

solution of wax or the solvent control was applied to the

skin of the intrascapular region over an area of approx. 2 X

2 cm. This treatment was continued 3 times weekly to groups
of mice throughout the experiment. Observation was continued
until spontaneous death or until the animals were killed

when dying. All mice were subjected to a complete autopsy
followed by a histological examination of all abnormal

tissue.

Group sizes were approximately 60 male and 30 female for
each wax sample and 140 mice of each sex for controls.
Survival rates of the mice were similar for treated and

control animals with a better survival among females than
males.

Some desquamation and epilation occurred in the treated
areas of skin after the first few applications and this

persisted throughout the study.

Histologically, moderate epidermal hyperplasia was observed
in both treated and control animals. The wax treated animals
also had some focal areas of hyperplasia of the sebaceous
glands. No degenerative or necrotic changes were observed.

The skin tumor incidences are shown in the following table. (overleaf)
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No. of Benign Malignant Sebaceous Other
mice papillomas carcinomas gland
adenomas
Wax 2
61 M 1
30F
Wax 8
61 M 3 1
31F 1
Wax 12
58 M 4 1 1
34F 1 1
Wax 15
57M 2
30F 1
Wax 20
61 M 1 2
36 F 1 2
Benzene
59 M 1
35F 1
A number of other tumors were also observed at autopsy
(mainly lung adenomas, mammary carcinomas and malignant
lymphomas) but these were found in all groups and their
incidence was similar in wax treated groups and controls.
The authors judged that these studies were negative.
Reliability (2) valid with restrictions

Although not conducted to GLP, the study was nevertheless,
robust and is acceptable for the purpose of assessing the
skin carcinogenicity potential of paraffin wax solutions in

benzene.
(45)
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Species Mouse
Sex Male
Strain White albino
Route of admin. Dermal

Frequency of
treatment

Year

GLP

Test substance

Method

Result

Three times weekly for lifetime

1951

No

Eight slack waxes and eight aromatic hydrocarbon extracts derived from
the slack waxes were tested.

[Because of the lack of detail in the publication it is not possible to establish
which aromatic extract was derived from which specific slack wax].

The extracts were obtained by eluting, with an unspecified solvent, silica
gel columns charged with the individual slack waxes. No additional
information was provided on the preparation of the aromatic test materials.
[However, in parallel studies on aromatic extracts collected from
catalytically cracked oils, the investigators reported that the silica gel
columns were eluted first with n-heptane to collect non-aromatic
components of the oils and then with acetone to recover the aromatic
components. In the parallel studies the recovered aromatics were tested on
mice after evaporation of the acetone.]

Approximately 15 mg of warmed test material were applied as a thin film by
means of a small brush on Monday, Wednesday and Friday to the shorn
scapular region of groups of 30 albino male mice. Test material application
was continued until death. After tumors had appeared the test materials
were applied around the viable base of the growths, not on their often
“"dead tops".

For each material at autopsy, sections were taken of representative tumors
and any internal lesions of interest. These tissue sections were then
examined microscopically.

For each test material a cancer and a tumor index was calculated as
follows:

Tumor index =
100 X Total No of animals in which tumors developed
Original No. animals less No dead at 90 days without tumors

Cancer Index =
100 X Total No animals in which cancer developed

Original No less No. dead at 90 days from causes other than
cancer

Potency was calculated: = Cancer index
Tumor index
Results are summarized in the following two tables:
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Slack waxes
Wax Qil CI/Tl| at Days
Sample (%)’ 250 450
145 25 4/23 810°
147 17 0/3 717
150 20 0/0 4/4
141 10 0/3 077
142 21 0/4 0/4
144 21 0/4 0/4
140 20 47  4/4°
146 12 0/0 4/4
Aromatic extracts
Sample Aromatic Cl/Tl at Days
(%)? 250 450
231 18 14/38 24/38
233 0 19/30 23/35°
235 12 17/35 17/43*
228 7 317 14/34
229 0 0/0 0/13
230 12 0/42 8/30°°
231 11 4/22  4/30*
232 8 0/8 4/10
! Qil content of the slack waxes (w/w)
2 Aromatics content of the slack wax (w/w)
The lower tumor index (TI) at the later date is due to
spontaneous disappearance of some papillomas
4 The experiment was discontinued after 335 days
5 The experiment was discontinued after 490 days
The authors concluded that the slack waxes showed only a low order of
carcinogenicity at 250 days. However by 450 days every sample of slack
wax had elicited papillomas and for 5 of them cancers as well.
The aromatic extracts on the other hand exhibited a greater potency. At
250 days all but one sample had produced papillomas and 5 samples had
produced cancers. At 450 days all but one sample had elicited cancers and
all had elicited papillomas.
The authors concluded that the carcinogenicity of slack wax
1. Can be attributed to the aromatic compounds found in the oils
from which the waxes were pressed and which are retained on the
waxes as impurities.
2. Is not due to paraffins.
Another study from the same laboratory (Dietz et al, 1952) on 11 slack
waxes (it is unclear whether some were the same samples as in Smith et
al, 1951) produced similar results. The tumor potency of each sample was
low to marginal.
Reliability (4) not assignable

The study summarized here was conducted to identify the carcinogenic
component(s) of slack waxes.
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Although not conducted to GLP and lacking experimental details the study
is important since it identifies the residual oil in the slack wax and not the
paraffins as being responsible for carcinogenic activity.

(15) (46)
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Species Rabbit
Sex Male/female
Strain New Zealand white
Route of admin. Dermal
Frequency of Three times weekly
treatment
Control group Yes, concurrent vehicle
Year 1962
GLP No

Test substance

Method

Remark

Result

Reliability

5 waxes were selected from 36 samples on the basis of their
ultraviolet absorptivity, representing the range of aromatic
contents

Each of the 5 waxes was dissolved in warm benzene to achieve
15% solutions. These were warmed in a water bath prior to
application to the skin.

Additionally a benzene solvent control was included in the
study.

Solutions of the waxes as well as the benzene alone were
applied three times weekly to the shorn skin of the
intrascapular region (approximately 10 X 10 cm) of 4 male
and 4 female rabbits. Each application consisted of
approximately 0.08 ml.

The authors state that a few rabbits were added in some
groups to compensate for death of other rabbits before one
year of treatment. Specific details are not provided.

This study had not been completed at the time of publication
of a paper on the toxicity of petroleum waxes (Shubik et al).
However, the information is useful in assessing the skin
carcinogenicity of petroleum waxes since it provides data
from an additional species.

Some reddening, desquamation and epilation of the painted
skin area occurred after a few paintings with the wax
solutions and the benzene alone; these changes persisted
throughout the study without any notable modifications.

2 small skin papillomas were observed in the male group
painted with one of the waxes. One of these papillomas
developed after 48 weeks of treatment and was still present
at the 105th week. The other papilloma developed after 93
weeks and regressed at the 110th week.

No other skin lesions were found in any of the groups.

(4) Not assignable

This study was not reported thoroughly, nor was it complete
at the time of publication. However, it does provide
supportive information from a species other than the mouse.
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Species Rat
Sex Male/female
Strain FDRL
Route of admin. Oral feed
Exposure period 2 years
Frequency of Ad libitum
treatment
Doses 5% in the diet
Result Negative
Control group Yes, concurrent no treatment
Year 1965
GLP No data

Test substance

Method

Three blends of petrolatum were examined. They were as
follows:

Blend A, a snow-white grade meeting USP XVi specifications.
This sample was a blend in equal proportions of six
commercially available materials, each meeting the US
specification.

Blend B, a white petrolatum, somewhat darker than Blend A,
but nevertheless meeting the USP XVI specification.

This blend was also prepared as a mixture of six
commercially available materials in equal proportions.

Blend C, a yellow petrolatum meeting NF XI specification.
This blend was prepared as a mixture in equal proportions of
5 commercially available products.

The three blends were kept with minimum air space
refrigerated in metal containers for the duration of the
study.

Analytical characteristics of the blends were as follows:

Blend uv Lovibond Specific Melting
absorptivity color gravity point
(290 myu) (2in.cell) (60 °C) (°C)

A 0.136 2Y 0.830 53.5

B 0.424 12Y 0.5R 0.835 52.2

C 1.48 35Y 10R 0.844 51.3

50 rats of each sex, individually housed were fed diets
containing 5% of one of three blends of petrolatum
ad-libitum for two years. A group of 100 rats of each sex
served as controls and were fed normai diet ad-libitum that

had been supplemented with 1% vitamin mix and 0.2% Aurofac

10.

The animals were observed daily for appearance, behavior
and survival.

Weekly measurements were made of body weight for the first
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Result

Test substance
Reliability

12 weeks of the study and biweekly thereafter. Weekly
measurements were also made of food intake for the first 12
weeks for 10 rats of each sex fed the diets containing
petrolatum and for 20 rats of each sex fed control diet.

At 12, 26, 52, 72 & 100 weeks the following determinations
were made on representative animals from each of the groups:
red cell count and/or hematocrit, total and differential

white cell counts, hemoglobin content, blood glucose and
blood urea nitrogen levels.

Rats that died and survivors at the end of the study were
autopsied and the following organ weights were recorded:
liver, kidneys, spleen, heart, adrenals, thyroids and
pituitary.

For all rats that died, that were killed in a moribund state

or from representative surviving animals at the end of the 2
year feeding period (10 of each sex in the petrolatum

groups, 20 of each sex controls) the following organs were
fixed and examined histologically: liver, spleen, stomach,
large and small intestine, pancreas, kidney, urinary

bladder, adrenal, thyroid gland, testis or ovary, salivary
gland, lymph node, heart, lung, muscle, skin, spinal cord,
brain, thymus, bone marrow and "growths of any description”.
Growth rates were unaffected by exposure to petrolatum when
compared to controls.

Although there were small statistically significant

differences in food utilization values between control and
some petrolatum exposed animals these were not of biological
significance.

Survival at two years was unaffected when compared to
controls. Survival of males was approximately 68% and that
for females was 58%.

Neither hematological nor clinical chemical measurements
were affected by exposure to any of the petrolatum samples
either during or at the end of the study.

No differences were found at autopsy between petrolatum
exposed and control animals. Furthermore, there were no
histological changes that could be attributed to dietary
exposure to petrolatum. Histological changes that occurred
did so in both sexes and in all treatment and control groups
and were considered to be ageing related.

Neither of the 3 petrolatum blends caused an increased
tumor incidence in any tissue/organ examined.

(2) valid with restrictions
This study is well conducted and reported, but was carried
out prior to the need for GLP. Nevertheless the study is
valid.
(42)
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Date 8/6/02
Species Rat
Sex Male/female
Strain Sprague-Dawley
Route of admin. Oral feed
Exposure period 2 years
Frequency of Continuous
treatment
Post. obs. period
Doses 5000mg/kg bw/day
Result Negative
Control group Yes, concurrent no treatment
Year 1962
GLP No

5 waxes were selected from 36 samples on the basis of their
ultraviolet absorptivity, representing the range of aromatic
contents
Each of the 5 waxes was ground into a powder and added to
powdered diet and mixed in the proportion 1:9 w/w
Each of the five waxes was fed ad-libitum to male and
female rats at a dietary concentration of 10% for 2 years.
Additional groups of 140 male and 157 females were fed
control diet.
The rats inspected and weighed every second week and all
gross lesions were recorded. This was continued until the
rats died or were killed when dying and were then submitted
to complete autopsy followed by histological examination of
all abnormal tissue.
Survival rates and growth rates were unaffected by oral
exposure to any of the waxes tested.
A number of tumors were found in all groups at autopsy. The
incidence of each tumor type was reported. The number of
tumor bearing animals was similar to that of controls and
furthermore the incidence of the various tumor types was
also similar in treated and control animals.
No other toxic effects were found at histological
examination.
The authors concluded that the five waxes were devoid of
carcinogenic or other toxic action when fed at a level of
10% in the diet.
(2) Valid with restrictions
Study not carried out according to GLP and only "abnormal”
tissue examined histologically.
Study provided supportive information only and could not be
used as a definitive study.

(45)
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Species Rat

Strain BDI,BD llland W

Route of admin. Various

Exposure period Up to approximately 2.5 years

Frequency of Various

treatment

Year 1953

GLP No

Test substance Various, including yellow vaseline

Remark The following is taken from the method section of an English translation of

the German report:
Liquid paraffin (DAB. 6) was injected into 30 rats, 2.5 ml once
subcutaneously and intraperitoneally in a total dose of 9 ml per
animal divided over 15 individual injections over a period of 40
weeks. Another 30 rats obtained the liquid paraffin in the
food. The total dose was 136 ml/animal in 500 days.
Yellow vaseline (DAB. 6) was also injected after warming. Eight rats
obtained 3 ml intraperitoneally and 26 rats 1 ml subcutaneously
besides. All animals were observed until spontaneous death....... "
The following is taken from the results section of the publication.

In the experiment with vaseline a tumor developed at the injection
point after a latent period of 658 days. Histologically this tumor
turned out to be an osteo-sarcoma....... "

Reliability (3) invalid

This study is of historical interest only and is included for completeness

only.
(44)
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Species

Sex

Strain

Route of admin.
Frequency of
treatment

Post. obs. period
Doses

Result

Control group
Year

GLP

Test substance

Method

Mouse

Male/female

Swiss Webster

s.C.

Single subcutaneous dose

18 months

100 mg

Negative

Yes

1965

No

Three blends of petrolatum were examined. They were as
follows:

Blend A, a snow-white grade meeting USP XVI specifications.
This sample was a blend in equal proportions of six
commercially available materials, each mesting the US
specification.

Blend B, a white petrolatum, somewhat darker than Biend A,
but nevertheless meeting the USP XVI specification.

This blend was also prepared as a mixture of six
commercially available materials in equal proportions.

Blend C, a yellow petrolatum meeting NF Xl specification.
This blend was prepared as a mixture in equal proportions of
5 commercially available products.

The three blends were kept with minimum air space
refrigerated in metal containers for the duration of the
study.

Analytical characteristics of the blends were as follows:

Blend uv Lovibond Specific
absorptivity color gravity
(290 mu) (2 in. cell 60 °C)

A 0.136 2Y 0.830

B 0.424 12Y 0.5R 0.835

C 1.48 35Y 10R 0.844

Stripped lard was used as negative control substance.

A single dose of 100 mg of one of the three petrolatum

blends or stripped lard was administered subcutaneously into
the intrascapular region of 28-day-old mice. 50 male and 50
female mice were used for each group and these were housed
individually for the following 18-month observation period.

The mice were allowed food and water ad-libitum.

Growth, physical appearance and behavior were observed
throughout the study and special attention was paid to the
injection site.
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Result

Reliability

Representative mice sacrificed at 9 months and all mice that
died or were sacrificed at the end of the 18-month
observation period were examined at autopsy for evidence of
pathological change. Weights of liver, spleen and kidneys
were recorded. After fixation, histological examination was
made of: liver, spleen, stomach, small and large intestine,
pancreas, kidney, urinary bladder, adrenal, thyroid, testis

or ovary, salivary gland, lymph node, heart, muscle, lung,
skin, spinal cord, brain, thymus and bone marrow and any
macroscopically observed growths.

Growth rates, food intakes and food utilization was

unaffected by s.c. administration of any of the petrolatum
samples when compared to the control group. The males
consumed slightly more food than the females, but there were
no differences between the various treatment groups.
Mortality was similar in the control and petrolatum groups

and overall survival ranged between 12 and 24% at the end of
the study (78 weeks).

Liver, kidney and spleen weights were not affected by
exposure to any of the petrolatum blends.

Gross observations at autopsy were spread equally amongst all
groups and were not specifically related to exposure to
petrolatum.

At about 7-9 months, there had been a significant rise in
mortality in all groups and histopathlogical examination
confirmed widespread leukemic infiltration with secondary
septicemic involvement in some animals in all groups.

Gross findings at the end of the study were consistent with
ageing animals. The responses were largely either of a
chronic inflammatory or fibrotic nature. Many of the
observations in the lymphatic system showed chronic changes
associated with the clearance of the foreign material that

had been injected subcutaneously.

There was no specific relationship between tumor incidence
and the test material injected.

In conclusion, no toxic or carcinogenic response resulted as
a consequence of the s.c. injection of a 100 mg dose of
sither of the 3 petrolatum blends.

(2) valid with restrictions

This study is well conducted and reported, but was carried
out prior to the need for GLP. Although survival of mice was
poor, nevertheless the study is considered valid.
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Species Mouse
Sex Male/female
Strain Swiss
Route of admin. s.C.
Exposure period Lifetime

Frequency of
treatment

Post. obs. period
Year

GLP

Test substance
Method

Result

Reliability

Once only administration of test material

Lifetime

1962

No

Paraffin wax

A single wax disc (2 cm. diameter, 2 mm. thick and weighing 0.5 g) was
implanted subcutaneously in groups of approximately 45 male and 50
female Swiss mice. This was done for 5 different waxes.

Additionally, 0.5 g of one of the waxes was implanted as a powder in a
further group of 48 and 46 female Swiss mice.

The animals and their controls were observed for their lifetimes.
Tumors developed at the implantation sites of the wax discs. No tumors
developed at the site s of the powdered wax.

This finding is consistent with other reports on the tumorigenicity of
implanted inert materials. It is generally believed that tumorigenicity at
subcutaneous implantation sites is a function of the physical form of the
material rather than of the material itself. If however, the material had been
tumorigenic it would be expected that tumors would have developed at the
site of the implanted powder.
(2) Valid with restrictions
Although the study was not GLP compliant it nevertheless was properly
conducted and reported.

(45)

58 TOXICITY TO REPRODUCTION

No data

59 DEVELOPMENTAL TOXICITY/TERATOGENICITY

No data
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5.11 EXPERIENCE WITH HUMAN EXPOSURE

Memo
Remark

Memo
Remark

Memo
Remark

Slack wax

There are no published reports of acute effects in humans with slack
waxes, but they are expected to be essentially non-toxic because both the
residual oil and the wax components themselves are not acutely toxic.

There have been several reports of human occupational cancer amongst
wax pressmen, during the preparation of paraffin wax (Hendricks et al,
1959; Lione and Denholm, 1959). In the process of wax pressing the
unrefined or poorly refined oil was chilled and the solidified crude wax
(slack wax) removed from the viscous oil on filter presses. This crude wax
may have contained as much as 20-40% unrefined/poorly refined oil, which
was reduced to less than 0.5% in subsequent processing. it should be
noted that wax pressing is no longer used as a process and has been
replaced by more modern techniques.

(29) (37)

Paraffin wax

A review of the clinical studies with two undiluted paraffin waxes and
formulated products containing various concentrations of paraffinic (5-16%)
and microcrystalline (4.35-15%) waxes was published (Elder, 1984). These
studies include a range of acute and repeat application tests in groups of
humans for skin irritation and skin sensitization. All products gave, at most,
slight erythema and none caused skin sensitization.

The widespread use in cosmetic and in cosmetic surgery over many years
demonstrates the low toxicity of refined waxes and many guidelines exist
for their safe use (Hjorth, 1987). Notwithstanding this, there are occasional
reports of adverse effects with these products. Subcutaneous deposits,
often referred to as paraffinoma, have been described frequently following
injection of these materials under the skin but these are not normally
associated with other progressive changes.

There has been one report where an outbreak of skin rashes was attributed
to occupational exposure to wax fume (Halton & Piersol, 1994).
(18) (25) (30)

Petrolatum
Despite the widespread use of petrolatum for many years as a
vehicle in human skin patch testing, isolated cases of
allergy to petrolatum have been reported.
Nevertheless, petrolatum is still considered to be a good
vehicle for patch testing. Fisher has concluded that
although allergic reactions to petrolatum are rare, white,
and not yellow petrolatum should be used as a vehicle in
human skin patch testing.
(14) (17) (23) (24)
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